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varieties of corn sometimes cultivated on farms in New England and the middle states. Where a single variety
has been cultivated for a man’s lifetime in the same neighborhood, or even on the same farm, each year the seeq
having been carefully selected and prepared until no further improvement is reached by such selection, there it
often happeus that such home-bred local variety yields better than any variety introduced from without. But it
also happens that, having been so long purely bred, it is of especial value in mixed planting, as already described,
Further illustrations of regional influences will be given under the special grains.

The tables of cereal production by physical moments (as temperature, rainfall, and elevation), appended to this
report, will furnish the data for the after study of the relations between the production of each grain and the
separate physical conditions which together constitute ¢ regional influence”. Such data have not heretofore existed,
This work of Mr. Gannettis in a new direction; nothing of the kind, or even similar to it, has been done before, either
in this country or elsewhere,onany such scale. The care with which these tables have been prepared, the magnitude
of the facts thus tabulated, the nature of the conditions and details involved, give them an especial interest in this
conneetion, and they promise to be of vast economic importance in enabling us to study, as they never could he
studied before, the relations between special varieties and the physical conditions under which they attain their
greatest excellence. It is eminently probable that further study and future observations in this direction will
disclose relations between certain varieties of grains and the physical conditions of the several grain-growing regions
which will result in a more intelligent selection of seed for a change and explain many anomalies observed by
farmers, some of which will be noticed under the respective grains.

Another reason why change of seed is sometimes beneficial is that the diseases which affiict our crops, and
the insects which prey upon them, prefer some varieties to others, and the diseases or the insects will become
most abundant in those localities where the varieties they prefer are most cultivated. If, then, a new variety is
introduced, even of itself no better in other respects than the old one; if it be less liable to mishap by insect or
by disease, there is an advantage in introducing it. Other reasons of less significance exist, which will be noticed
in their appropriate places. ‘ :

Questions 40, 91, 119, 120, 121, and 122 of the special schedule relating to cereal production were especially
directed to elicit information regarding the experience of farmers in respect to change of seed, the results of which
inquiries will be discussed in their appropriate places. '

‘We have 50 many cases where varieties of grain may be profitably grown with a frequent change of seed in
regions where the varieties cannot be maintained without such change, the cases are so numerous, so marked, and
the deterioration is 8o certain, that many farmers have come to believe that it is a law of nature that varieties will
ultimately run out in every place if the seed is not changed. This subject has already been discussed, but we will
repeat in this conmnection that there iz mo reason in nature why a variety should run ottt any more than why a
natural species should run out or a breed of animals run out. "We know of no reason why it should ron out in a
region to which it has been specially adapted, or where it originated, if the cultivation of the crop and the
selection of the seed be maintained. Some varieties we know are very old, where artificial enltivation and selection
have as really adapted the variety to a region as nature has adapted her species to their regions. The King Philip
corn is believed to retain still the characters it had in the earliest days of the New England settlements.

PHYSICAL AND CHEMICAL CHARACTERS.

RELATIONS OF GRAIN'TO MOISTURE.

All growing plants contain water in large quantities as a necessary constituent of growth. We have no full
and continuous series of determinations of the amount of water in the cereals while still growing, and in the milk
and in the dough, but all farmers are familiar with the fact that they are then soft; that as ripening goes on the
Jjuiciness of the kernel diminishes; and that finally, in our eastern climates, even when the grain is fully ripe, it is
still so moist that it must be further cured before it can be safely thrashed and stored in granaries. But, however
well dried in the air, all cereals still contain water, although they may appear dry and hard. When damp grain is
expf)sed to dry air, the rapidity with whiech it dries and the amount of moisture which will remain in the grain after
drym_g depend upon the dryness of the air and on the temperature at which the process goes on. "In making’
chemical analyses of grains, flour, and the like, the amount of water is determined by drying the material at the
tt?mperature of boiling water or above. Some chemists dry at 2120 F. (100° (.) until the grain ceases to
diminish in weight at that temperature, others using a somewhat higher temperature. The -conditions used
in the analyses made for the Census Bureau were that the drying was done in a vacuum and at a temperature of
2300 F. (110° C.). _ '

All the commercial grains, then, as dried for market, contain a considerable but a variable amount of moisture.
The tables of chemical analyses of American grains appended to this report show the amount found by the
chemists in the samples of grains as they came into their hands. These tables extend to upward of two hundred
analyses of grain in the kernel, and the average amount of moisture (or “water?, as it is called in the analytical
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tables) 18 about 11 petr cent.; _thfa range, however, is large, running .ﬁ"om ;quut 4 per cexllt. to nearly 21. Gureat as
is this range, the actual variation or range of t}m amount f’f 1'1101sture n commercial grains is undoubtedly
considerably greater. There has never been any dl?ect determination _of the amount actually existing in the drier

Jains in tho central valley of California, where, as Is \\Tell kl‘lown, grain becomes exceedingly dry in swmmer; nor,
on tho other hand, has there ever been any fletf%l‘ll):lllatl()n (?t the greatest amounlf that grain may contain and still
pe dry enough for purpose&j, of shq)n'xent orof grinding. Itis l‘mown that cqrn? ag it comes to market, has sometimes
90 per cent. of water. Ag it comes into the 11&1}(15 of the cheunsﬁ for analysis, it generally happens that it is selected
grain of excellent quality, very frequently h&lvmg; been put up in small' smnples,land possibly kept in dry rooms for
come time; it is therefore very freclluentl.y dried much beyond the point at which most of the grain is sold in the
markets, When moist grain dries, its ultimate dryness flepenc}s upon tho temperature and the dryness of the air. It
continues to lose in weight more and more §low1y,' until a point is reached where there is no further loss, although
there still remains several per cent. of moisture in the grain, unless it be driven out by a heat equal to that of

boiling water.
HYGROSCOPIO CHARACTERS.

Tn common with most other vegetable substances, grain is hygroscopic, the amount of moisture contained
in it depending upon the dryness of the air, the dryness of the grain fluctuating with its dryness, so that when
moist grain is put in dry air it loses a part of its moisture and shrinks in bulk and in weight, and when dry grain
is put in moist air it then absorbs water from tho atmosphere and gains in weight and in bullk; if the air again
dries, the grain again loses weight, the weight of the grain at any time Deing related to the moisture in the air
which surrounds it. No matter how old or how new the grain is, it may be kept year after year, increasing in
weight whenever the air is damp and moist and diminishing again whenever the air is dry, and these fluctuations
in its weight, so far as we know, go on indefinitely; they certainly do for several years.

This subject hag attracted but little attention in tho Atlantic states, but has been the subject of much discussion
and of some experiment in California, where it is & matter of relatively greater importance. Themost of the grain of
that state is raised in the interior valleys, and is generally stored there for a time before shipment. In those valleys
the air is intensely dry during the summer season, and the grain loses nearly all of ity moisture; and when this
grain is removed to the damyp warehouses about the buy of San Francisco, or iy shipped to a foreign port in the
hold of a vessel in which the atmosphere is nearly saturated with moisture, the weight very materially increases.
It has been stated that ¢this increase will somotimes pay the entire cost of freight from San Francisco to
Liverpool ”, ' .

The actual amount thus gained has been the subject of newspaper discussion from time to time in that state,

- and to throw light on the matter Professor Wilgard, of the University of Oalifornia, directed a series of experiments,
which were conducted by Mr. Edmond O'Neill, of the Agricultural College of that university, who made it the
subject of his graduating thesis, and an abstract is published in the Supplement to the Biennial Report of the
Bowd of Regents of the university, of 1879, page 110.

His method was this: The dried grain was spread out in a very thin layer upon a small table, standing in
shallow water and covered. with a bell-jar, ~To make the air within this space as nearly saturated as possible,
filter paper, dipping into the water below, extended to near the grain, but not touching it; the whole was kept at a
temperature of about 64.40 T, (180 C.), and the grain was weighed from time to time in a corked flask to provent
loss during the weighing. TUnder such circumstances grain would continue to absorb moisture and increase in
weight from twelve to eighteen days, the absorption being accompanied by an increase of bulk, which was not
measured. The gain in weight from such absorption was as follows: In eighteen days oats gained 19.8 per cent.;
harley, 20.4 per cent. ; and in fourteen days wheat gained 18.8 per cent. In all cases the increase was very rapid
at first, then slower and slower, until about the thirteenth or fourteenth day, when a sudden increase occurred,
4ue to the development of mold caused by the great amount of moisture present., Nearly half of the total increase
occurred in the first twenty-four hours, and the progress during the whole period may be seen in the tables cited.

He also exposed air-dried grain to an absolutely dry (artificially dried) atmospliere at tho same temperature,
and for the same period, eighteen days, The loss was ab first very rapid, then slower and slower, but continuing
for the whole period, amounting in eighteen days to 9.3 per cent. for oats, 7.8 per cent. for barley, and 6.2 per
cent, for wheat.

According to these determinations, perfectly dry grain (artificially dried), exposed to a saturated atmosphere at
& temperature of 64.4° Falhr. (180 0.) for eighteen days, will increase in weight as follows: Wheat, 25 per cent.;
barley, 2§~2 per cent. ; oats, 20.1 per cent. As the temperature of theinterior of that state in summer is about 80°
E-,'OXPenments were made in drying grain at that temperature ; and as the temperature inereased, the amount of
;ﬂ:lsli)iure thus lost in a given time also ingreased. ‘Wheat dried in an artificially prepared atmosphere, belifaved 10
the&wzut :S dry as ,thm-‘: which naturally occurs at harvest in the interior valleys of th(.a state, led to the behe?f that
“on t~e& Gurt?d there in the flelds at harvest time becomes nearly as dry as it would in an absolutely dry air, and

ransporting to & temperate climate may possibly increase 25 per cent., while a gain of 5 per cent. to 15 per

cent. may be looked for with almost absolute certainty”. The profit of this gain in weight accrues to whoever owns
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the grain when this absorption is going on. When the farmer gells his grain by weight m those interior valleys,
then this profit acerues to the commission merchants or dealers who own it between the time it leaves the rancheg
and the time when it is weighed in the foreign ports where delivered.

The atmospheric conditions in the Atlantic states are very different from those of Oa,lit:ornia,, but as the same
law of nature operates similar changes occur. Because of the commercial importance of this subject, and the lack
of knowledge as to the amount of water that commercial grains can or will absorb or lose during transit and
handling in our climate, & series of experiments was begun by me in March, 1880, anc} bef9re I was aware of those
being made in California under the direction of Professor Hilgard. My method is this: Samples of grain of
various kinds are kept inclosed in paper boxes, and the grain itself is carefully weighed from time to time on a
chemical balance, with all the precautions to secure accuracy. The boxes containing the grain are but partly filled,
and are kept in a basket suspended from the ceiling in my office, a second-story room, wheie the air of the room
freely circulates aboutit. The temperature and the moisture of the room during the time of the experiment has been
in winter that of an ordinary furnace-heated house in New England—a condition where the air is drier than in the
warehouses, but not drier, probably less dry, than in the valleys of California in the time of harvest, and perhaps
not much, if any, drier than occurs in the heated harvest fields of the Mississippi basin. The windows of the room
were kept open during the summer and until the building was heated in the fall. New Haven is a seaport, and
the air, although moist in summer and autumn, is not nearly so moist in such a room as it is in many places
where grain is stored after it leaves the farm and before its shipment, certainly not so moist as the hold of a ship
during its voyage. The samples exposed to these conditions were repeatedly weighed at various seasons of the
year. Some varieties were also exposed to air dried over strong sulphuric acid in a desiccator, such as is used in
chemical 1aboratories, and left standing in the sun for two months in summer, and a few samples of wheat still
further dried (as it is in chemical analysis) in a vacuum at 2300 F. (1100 C.). ‘

" The samples were put in the boxes and the experiments begun in the early spring of 1880, when the most of the
graing were thoroughly air-dried by being kept in the house the previous winter. They gained as warm weather went on
from 2 to b per cent., according to their dryness when put up. They were not weighed between June 1 and September
10 of that year, and it is possible that they may have been heavier at some date in the interval than when weighed at
the latter date, which represents the.greatest weight in the summer of 1880, From this time their weights diminished
until February, 1881, then fluctuated somewhat when near the minimum (and indeed they fluctuated all the time with
each change of weather), and then increased again, attaining a maximum late in August or early in September of
1881. It will be remembered that this last date was in a period of unusual heat and drought over the whole region
from the great plains eastward to the Atlantie. This severe drought existed at New Haven, and therefore the
maximam weight reached was in a ¢ very dry time”, with the specimens inclosed under conditions like those pursued
by seedsmen for the best protection of seeds from undue moisture without actual exclusion from the air.

It must be remembered that the term “dry air”, as ordinarily used, is a relative term, not depending on the
actual amount of moisture in the air, but the amount as related to its temperature. Air as moist as it can be is
sald to be saturated, and the amount of moisture required for saturation inereases rapidly with the temperature. I
may say,in a general way, that it doubles with each rise of 15¢ I\, of temperature; that is, at 90© air will hold about
twice as much moisture as at 75°, nearly four times as much as at 60°, and more than seven times as much as at 450,
Therefore, air moist to saturation at 60, if heated to 759, is then only half saturated, and seems dry; and if further
heated to 80° or 90°, it then seems very dry indeed, although it contains as much water as air saturated at 60°.
Hence, when warm aiv is moist, it contains very much moisture, and dry grains readily extract some from such air.

The accompanying table shows the relative weights of the several samples of grain in the moist air of late
summer and the dry air of a furnace-heated office in winter. The table embraces forty samples in all (nwnbered
for convenience of reference), representing several varieties of each of the grains, and from various parts of the
country. They also represent various grades and qualities. For example, the wheats 1, 2, 3, 10, and 11 are very
plump, and the sample No. 4 is very badly shrunken. Of the corns, No. 17 has grains eleven times as large as those
of No. 12, and various other characters are represented. Twenty-two of the samples are from the lots that were
analyzed, and the numbers are given in the second column of the table under which they oceur in the tables of
chemical composition. Columns 3 and 4 give the variety and place where grown. .

The fifth column gives the year of the crop. It will be seen that all the specimens except two had been dried
over one winter before the experiments began; some of the grains were three years old, and one specimen of corn
four years old. \

The sixth column shows the weight in early autumn of 1880. During the summer all the specimens had gained
in weight, some of them nearly 6 per cent., others less, according to the way they had been kept the previous winter.

The seventh column represents the least weight in the dry air of winter, and all the other weights are calenlated
from this as a standard. They had lost abous 6 per cent. since the previous summer.

The eighth column shows the weight in the late snmmer of 1881, when the specimens had gained from 6.8 to
8.4 per cent. It is somewhat remarkable that all the samples lost and gained so nearly alike when we consider
the variety of the samples, but the uniformly large gain in the moist air of the seaport is very suggestive, and

illustrates how grain dried in one climate may gain in another, or how it may lose and gain in the same clitaate
where thenm'r has access to the whole of the mass.
Al
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The ninth column shows the weight as dried in a desiceator from one hundred to one hundred and thirty days.
The weight would be reduced by a longer exposure to this artificially dried air, for the specimens have continued
to lose so long as the experiment has been going on, very slowly at last; yet the loss does go on, and illustrates
the extreme tenacity with which the grain clings to some moisture. In fact, it continues to hold some, despite
guch drying, as is shown in the next column. '

The tenth column®shows the ultimate weight when dried in a vacuum at 230°, until there is no further loss in
weight.

gﬂ_‘he experiments of Professor Hilgard, already cited, show the rapidity with which very dry grain absorbs
moisture from an artificially saturated air the first few hours of exposure. I varied the experiment, and several
gpecimens of wheat, dried in a desiccator for fifty-one days, until they weighed 6 or 7 per cent. less than the lowest
air-dried weight in the tables, were then weighed in a tight metallic vessel, and then spread out oun sheets of
white paper on the sill of an open window, in free access of air, on a warm, muggy day, when the temperature was
77.20 and the wet-bulb 750, and after a few minntes weighed again with the same precautions. One specimen
of the wheat gained 0.19 (about one-fifth) of one per cent. in three minutes, another 0.35 per cent. in six minutes,
another 1.64 in twenty-four minutes, and another 2.02 per cent. in fifty-four minutes. These illustrate strikingly
the amount of absorption that may take place during even rapid handling, and the rapid change that sometimes
oceurs in hot, muggy climates. The converse is, of course, true, and based on it ave the means of rapidly drying too
moist grains by agitation in air dried by artificial heat.

maBLE XXIV.—LOSS AND GAIN IN WEIGHT OF GRAIN DUE TO SPONTANEOUS LOSS AND GAIN OF MOISTURE.

No. ?ﬁgﬁ%’ﬁ% Grain, ‘Whore grown, Ygggpof So}&%ﬁ%&n F‘g&{f};&. Sgggﬁﬁ)tér, X‘xr'ieé( 1:& dx&%ﬁhzbéoc’
number. ' 1880, . 1881, desiceator. T.
WIHEAT,
Little Club, Winter .. «..cvrveveasanvsacenaians ore] Oregon ccvuuunanns 1877 105.9 100 108, 4
.| White Club, winter. ... e 1877 105.8 100 108. 4
.| Australian, winter . 1877 105, 9 100 108. 8
.| Badly shrunken, winter.....ceumeeeaoaae Californin ........ 1880 107.8 100 107.7
.| Bomewhat shrunken, winter. RN 1+ I 1880 107. 4 100 108.2
Milwankee Club, winter..... Y Western' ...... 1877 105. 8 100 108. 4
Red Winter, No, & ceensevenns B8 (RN U, U 1879 106, 1 100 108, 2 94.1 2.5
Rod Winter......cceevimmmancasacnramennisnmnenus Now York. 1879 106.2 100 1077 93.0 915
Whito Wintor «voveeeuceneummcaccecmnnccaennnanas veedo Ll 1870 108.2 100 108,38 9.9 2.8
Sonora Spring .| Oregon . . 1877 105.8 100 107. 9 04.9 016
White Australian, 8pring....cscceecciscnannnae. PPN [ 1877 106.8 100 108.0 4.5 | enrriarcannns
CORN.
1 145 | An 8rowed White pop-corn ...... Connectiounti...... 1876 105.9 100 107.1 95,8 |-vrrronrsuana
18 178 | Pop, Yellow and White mixed... Now York........ 1879 106.0 100 107.2
Waushaktim....covuearvieniannes .[ Massachusetts. ... 1879 106.1 100 107.2
.| Connectlont ...... 1878 108.7 100 107. 8
R [ o [ 1878 106, 8 100 107.8
Poru....oovmneenns 1879 107.9 100 107.6
Potato (vory heavy) «vveeecccanvrneesonvensnannen Oregon ...oveeen-. 1877 105. 1 100 106.7
L P Surprire (very heavy) FRUR PUSRN (/O , 1877 105.1 100 106.9 |.
2 284 | Common (38 pounds por bushel) ... .| Michigan ......... 1879 105.7 - 100 107.7 |..
5 PO Common (34 pounds per bushel). .. New York........ 1878 105. 5 100 107.8
2 275 | COMMON . uneemineiiiiiirirnaianas Connectiout ...... 1879 105, 4 100 107.1
3 277 | COmmOn «vvveeeniaaaneaanans et re e s S 1. P 1879 1066 100 107.8 |.
u 288 | Comamon (32 ponnds per bushel).....caveeeoranens. New Hampshire.. 1879 105.4 100 107.8
% BARLEY,
.............. L0 7 ROV ¢ -7 SRS 1877 106, 2 100 107.2
% 806 | 4-rowed New Yark.. ..... 1870 106,68 100 108.0
27 807 | 2-rowed.... T U 1879 105.8 100 107.8
] 803 | 2-rowed Massachusetts. . .. 1879. 105.7 100 107.8
2 804 | Common Now Hampshire.. 1879 105,65 100 107.7
80 308 | 4.rowed Conadn «eveneneens 1879 105. 6 100 107.6
81 822 Comnlon.‘............lf?l.l.. ................ vemeezs| Now Hampshire.. -1879 105. 9 © 100 108.2
................... North Caroling . .. 1879 107.9 100 107.9
R N JRRPY (s ISR 1879 108.2 100 i 2%:  PIN DY .o
& 831 | Silver Full ...oeuiivermreerseeearanananeesnmennns Connootiout ...... 1870 106,1 100 107.8
8 888 | Bilver FUll ..evveenslonaenaeearraarenaesnneenns Magsnchuselts. ... 1879 106, 0 100 107.9
s 3% | Silver Hull .| Mingesotn ........ 1870 105.8 100 107.9
& 388 | Silver-gray Now York........ 1879 106.3 100 108.2 ...
:g 835 | BILYOI-EIAT e o vennaeeeeee e cnenen eranvmmanens Now Hampshire.. 1870 106,1 100 107.9
© 832 { Common Gray .| Connectiont ...... 1879 106.0 100 107.2
-------------- Common.....oocu ... North Caroling ... 1879 108.5 100 108.0
‘M—-—.
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CHEMICAL COMPOSITION.

The economic value of the cereals, whether used as food for man and his animals or a8 & raw material for the
manufacture of commercial products (as starch, glucose, spirits), depends ultima.te}y on. their ch'emical compogition,
Their market value, however, is always modified by certain physical characters which affect sheir appearance or the
appearance of their product. The most familiar illustrations of this are of wheat and barley. Tirst-class wheat
depends on the color and the appearance of the flour it will make rather than upon its cl‘lemical value as a sustainer
of life; and the barley of certain regions, equally nutritions as food for &niu_zals, is mevertheless very much
deteriorated in price if its malt imparts undesirable colors to the beer made from it. . :

Of the ultimato chemical compounds found in our cereal grains, and which may be represented as distributed
in classes, there is an indefinite number. The analyses that have been made have been mostly for determining
economic questions rather than purely scientific ones, and usually to test the relative values of graing or their
produets for food or to regulate certain processes in the manufacture of millstuffs. In most cases an analysis
giving the relative quantities of six classes or groups of substances is snfficient for a general understanding of the
composition of the grain for actual use. These substances, or groups of substances, are as follows: ,

First: Qarbhydrates—Starch, sugar, gum, and such similar compounds a8 resemble them in chemical composition
and in digestibility and the ease of chemical decomposition. These amount to from 62 to 79 per cent. of the whole
grain, according to the species or variety. '

Second: Fat, which includes all the oils and fatty matters of whatever kind, and also vegetable wazx, which
closely resembles the oils in chemieal composition, These substances are found in all the cereals in quantities from
1.26 per cent. in some kinds of wheat to 9.31 in the richer kinds of corn. In corn it exists more largely in the
germ. than in the body of the grain, and this is also probably true of the other grains.

These two classes are together often called the ¢ elements of respiration?” and % fat-producing elements”, these
and similar terms expressing in a measure their functions as food. ‘

Third : Fiber, which constitntes the least valuable part of fhe grain, Although somewhat analogous to starch,
gum, and sugar in ity ultimate chemieal composition, it differs greatly from them in digestibility and in the ease of
chemical decomposition, more nearly resembling wood in its characters. Consequently, it is often called “woody
fiber”. Some chemists speak of it as “cellulose ”, others as “crude fiber”. ' It constitutes from1.17 per cent. in the
thinner-skinned wheats to 13 per cent. in the lighter oats.

Fourth: Albuminoids, or substances containing nitrogen in nearly the same proportion in which this element
ig found in the lean flesh of animals. In food these albuminoids are often spoken of as the ¢ elements of nutrition”
and “flesh-forming” compounds, because they go to the production of animal muscle, and they are the most costly
elements of vegetable food. They range in the analysis of the whole grains from 7.5 per cent. in the poorest corn
to 15.6 per cent. in the richest wheat, ordinarily ranging from 10.5 to 11.5 per cent. In rice the quantity is
considerably smaller, amounting to an average of less than 7.5 per cent. “ ‘

Tifth: Ash, or the earthy part, drawn originally from the soil, and which amounts to from 1 to 3.5 per cent. in
different samples and kinds of the grain, Thig varies considerably in samples of the same grain, and as it is drawn
from the soil, and not from the atmosphere, constitutes the truly exhansting agent, and its removal is the great
source of deterioration by long-continued cropping to grain without adequate manuring.

Sixth: Water, which constitutes from 5 to 20 or more per cent. of grains as they come in the market. The
amount is exceedingly variable, and probably in some of the damper shipments amounts to even more than the
larger figures here given, the very driest, however, probably rarely lower than the smallest figures here given.
The probabilities are that it is usually from 9 to 18 per cent. Because of the extreme variability in amount,
depending on the comparative dryness of the grain, and even upon the season of the year, when we wish to compare
the values of the other ingredients for feeding or for manufacture this one is usually left out in the calculation.

In the tables of chemical analysis we have therefore the two parallel series: in one the composition of the
grains is given, with the amount of water actually found by analysis; in the other (under ¢ calcnlated water free”)
the percentages are calculated independent of the water, giving merely the relative quantities of the other
ingredients compared with each other. ‘ : °

Because of the econowmic importance of the subject the chemical composition of grains and their products has
attracted considerable attention in late years, and since the methods of chemical analysis have become reasonably
accurate and reliable a very considerable number of analyses of American cereals has been made. No comprehensive
geries had, however, ever been attempted, and the literature of the subject was soscattered throngh many publications
a to be practically unavailable for comparison by the average user, until, in 187 9, Dr. . H. Jenkins, of the Connecticut
Agricultural Experiment Station, carefully collected all the analyses of American grains, millstuffs, and fodder
material which had been published up to that time, which were complete enough for comparison, and which
were considered by him to be reliable. These were classitied, tabulated, and published in the Annual Report of the
Connecticut Agricultural Bxperiment Station for 1879 (New Haven, 1880), page 132. This valuable table, while it

threw mﬁgh light on the composition of American grains, also showed how incomplete our series of analyses were.
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There were but two analyses 'of American oats, one each of rye and barley, none of buckwheat, and none of the
four or food preparations of either oats, barley, rye, or buckwheat‘ qf American growth. Of corn and wheat there
were many analyses, but they represented comparatlvely‘ fow locaht:,ms. It has long been a popular belief that the
qualities of flour and the products prppared from grain grown in .different sections of country have different
properties, which are basgd upon a dlfferencq of' chemical composition, and that this difference of chemical
composition is due to the 1nﬂ1'1e1‘me of the locality itself 7vhere the crop was grown, For example, the statement
go often found in speeches and in journals that corn grown in the South is more nitrogenons and more nutritious than
that grown in the North, and tha.mt Wesjsern.whea,t con@um more gluten than eastern, are pure assumptions, based upon
10 accurate and wide chemical investigation. Considering the intrinsic interest of the subject itself, the abundance
of loose assertion having no basis in exact knowledge, and the importance of having at least some of these gaps
filled, I have had one hundred and five additiqual analyses of American grains and their food products made
under my direction, by Mr. Samuel L. Penfield, in the laboratory of the Sheffield scientific school of Yale College.
These analyses were all made in duplicate to increase their accuracy, and the percentages given are the averages.

In choosing the samples for analysis some wero talen of special varieties and of known origin; others were of
certain grades as officially inspected ; others were bought of salesmen in the open markets. The same may be said in
respect to the. inill products, some of which were obtained direct from the manufacturers, and others bought where
they were on sale in the markets by reputable dealers. This method was adopted that the analyses might represent
the materials as they came to the consumers, and thus escape the suspicion that they might be exceptional samples
chosen by interested parties. All are of the crop of 1879 unless otherwise stated.
~ The references cited in the tables of chemical composition give not only the original place of publication, but
are often references to places where the especial analyses are more fully described, or the objects for which they
were made more fully discussed.

The following are references to such published analyses of American cereals as have not been included in these
tables. Some are partial analyses, and in the others some circumstance indicates that they are of no value for the
present purpose:

- Buckwheat—United States Patent Office Report, 1849, p. 47.
Maize—Transactions New York Agricultural Socioty, 1848, p. 678,
Maize—United States Patent Office Report, 1849, p. 470,
Maize—United States Patent Office Report, 1857, p. 160.
Maize—United States Patent Office Repoxt, 1873, p. 180.

« Maize—United States Patent Office Report, 1875, p. 144,
Wheat—Olio Agricultural Report, 1857, p. 727,

Wheat—United States Patent Office Report, 1840, p. 64,

The following tables include all the completed and trustwortlry chemical analyses of American cereals and their-
fodder products that have appoeared to this time, and are grouped as seemed most convenient for the user. To the
analyses of grains, mill stuffs, waste products, and so on, I have appended also such analyses of straw and the-
fodder materials derived from these cereals as have yob been made, and also a few analyses of miscellaneous seeds:
and fodder materials (as sorghum) belonging to the cereal tribe of plants and cultivated in this country. These
g;bles, therefore, represent the present state of our knowledge of the ehemical composition of American grains and

eir produets.

.

EXPLANATION OF SIGNS USED IN THE TABLES.

Inthe analyses published here and collated from other sources the analysts in & considérable number of cases.
have determined separately the gum, dextrine, wax, and other constituents. In their preparation for this table, for
the sake of uniformity, such analyses have been recaleulated, the wax reckoned as fat (which it resembles in:
Zhefmlilcal characters) and the other ingredients reckoned collectively as carbhydrates. These analyses are marked.

8 follows: ! '

bt An asterisk (*) indicates that wax, sugar, gum and dextrine, “amylaceous cellulose,” and “alkali extract” were-
- Uetermined,

A. dagger (1) indicates that sugar, gum, albuminoids soluble in alcohol (sometimes called “Zein”), and
albuminoids insoluble in alcohol were determined.
A double dagger (1) indicates that sugar and gum were determined.
Albu.mi‘noids in all cases signify the percentage of nitrogen multiplied by 6.25.
Additional notes on gome of the samples follow, indicated merely by their analysis number.
’ A13
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THE CEREALS.

TABLE XXV, —CHEMICAL COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS.

WINTER WHEAT, KERNEL.

Analysis, Calenlated water freq,
» - ENE S B

No. Varlety. State. Reference. & 3 & e

L 3 3 g%

g g 3. 2g

. - g8 | g 58

Y .§ g a % .’g : 3 o é :g

2 d 2 2 | H £14 g =B 4
E <9 &8 ]S Rid | 4 R[S |8
1 Maryland. ........{ tRep. U. 8. Dept. Ag., 1878, p. 147 ...] 10.08 | .67 | 12.43 | 1.56 | 71.50 | 2.67 § 1.86 | 18.82 | 1.73 | 70.62| 2.7
2 Michigan ..ee.nees *I;;a%.sMidd. Ag'l Exp, 8t.,1877-"78, | 12.75 | 156 | 11.64 | 1.83 | 70.96 [ 1.26 f .70 [ 18.84 | 2.10 | 81.88 | 1.4
8 | “No.1" White Wintor| T. 8. Census -] 12,80 {185 1108 212 | 1270 | 2,18 | sLot| 17
Dichl...erancrnannnans Rep. Mich, B'd Ag., 1877, p.860 ....] 9.64 | 172 | 12.88 190 18.69 |......|a84.41 |......
Tbid., p. 361 ..... voeveeeaosmianoean] 12181 1,82 | 18.78 2,07} 1568 |...... 482,30 |......
Ibid., p. 350 12.68 | 1.77 | 1L81 2,08 18.54\...... 084,43 ...
Ivid., p. 350 10.25 | 1,50 | 11.88 1.67| 13.24 .. .. a85. 00 |.:....
Ibid., p. 350 1L02 ) 178 | 1181 104 1280 [...... a8d. 75 |......
Ibid., p. 350 13.88 | 1.56 | 11.90 1.80 | 18.78 |...... a84, 42 |..... .
Ibid., p. 350 10.78 | 175 | 11.88 197 12.78 [...... 85,27 |......
Tbid, p. 350 11.45 | 174 | 1150 |...... 75,22 |- eun 1,98 | 13.09 |.._... @84, 93 |......
Ibid., p. 350 10.03 | 1.50 | 1100 |...... a77.88 |vene f 177 | 1292 ..., 86, 01 |......
Ibid., p. 350 10.86 { 170 | 12,08 {...... Y 475,42 |-aenn- 101 | 18.50 |...... a84.69 |......
Ibid., p. 360 12.21 [ 1.07 | 12,88 |...... ar2.04 |..e.. 2,24 14.66 {......| 83.10 |......
....... Ibid., p. 350 18.77 {172 | 137 |......la78 14 {..co R Leo | 1810 (... dastal......
16 weeef0 ceceonioon | TDid., D. 350 ... 10.27 [ 1.58 | 11.25 |...... 76,90 |......] 176 | 12,54 |......[ a85.70 |......
17 Missouri.......... Rt;)p-ﬁgﬁdd-Ag’l Exp, 8t., 1877-'78, § 13,52 | 155 11.79 | 1.72 | 69.05 | 1.47§ 1.70 | 13.63 | .00 | 80.80 | 170
18} Wellow .ocvenrnnnnn]eeni@o cennnni --{ {Rep. U. 8. Dep’t Ag,, 1878, p. 147..0 7,60 | 101 | 1L59 | 1568 | 7517 | 211§ 2.07| 12.56 | 1.66| 81.42| 2.20
19 | ‘From limestone land..| New Jersey . T.5.Censug o.eeeenrraane. e 13,80 ) 2,00 ) 1189 | 1.B0 | 60,62 | L.70§ 2.41| 13.14 | 2,19 | 80.30 | 108
20 I*‘rs?ﬁgmyrockgmvel -x-odo 13,07 | 1.82 | 1250 [ 1,93 | €8.84 | 174§ 2.11| 14.48 | 2.24 | 70.15) 2.02
21 | White Winter........ 13.07 | 1.63 | 20,63 | 1.79 | 7128 | L 65§ 1,87 | 12.22 [ 2.00| 8L.95{ 190
22 | Fultz eueeeeceaaraennn. 12,58 | 174 | 14.47 |...... a71,26 |...... 1.99 | 16.64 [...... 8L 47 |eveen
23 | Treadwell ...... PO 12,694 1,71 | 12,50 |...... a73.10 [..-... 1.96 | 14.81 |...... a8, 73 |.aeuan
24 | Trondwell .euvenuun.s I¥id.,p. 350 Y oetl180]| 1169 ..... 16,57 foeueen 2.02| 12.99 |...... @84, 09 [oere..
25 | Treadwell «ueusaen.. R 1. SO, ] B D50 e eaeene anraen.. ] 10,00 [ 176 11,88 [...... 76,36 |-..... 1.96 | 13.20 f...... 84,84 |-....
26 | Tappahannoek........ ceenllO vl Thid., p. 850 .......... 1L.21 | L77 | 13,566 |...... a73, 46 2.00 | 15.27 {...... 082,78 |......
27 | Lanoaster. .aneu. ceen.. verellO eocvrnnrunnn.| Tbid., D, 850 1193 | 1,82 | 14.00 |..... .| a72.25 2,06 | 15.88 {...... @82, 06 |vvunnn
28 | Asiatic ..... v veaneans eeellD reieas Tbid., p. 350 1.1 L70 | 12.25 |...... a7d. 04 |. 191 13.78 |...... 84,31 |......
29 | Gold Medal........... S TS Ibid.,p. 350 10,56 { L.73 | 1115 |...... a76.57 |. 1.03 | 12.47 ... @85,60 [..u...
30 | Gold Medal........... PR . S Ibid. P850 ceevannrarenennnnnane. ) 10,12 12,00 | 18,06 [..... .| @74.82 2.23 | .51 |...... 483,26 {..eonn
81{ Egyptian Red «..oeeofenrndo eveeecanens. THidey . 350 cunensrene 11.48 | 1.69 | 1L19 75,84 101 1264 |--o... aB5. 45 |-vvee
82 | ClaWs0n «aurnneecanns. SN . SR «veo| IBid.,p. 850 12.29 | 1.64 | 11.88 a74.19 .87 18.54 [.en... a84.59 |.oee.n
88 | Clawson ..cocnnnneen. cee@0 icvee. ..o, | TBId., p. 850 . 11.80 § 1.74 | ,10.04 @76, 02 |. .97 | 1283 [--.... 085, 70 |.eeuue
34 | Clawson......... DU PO SR Ibid., p. 350 . 12.20 | L79 | 1118 |...... a’74.76 |. 2,06 | 12,72 [...... 485,22 [ieneen
85 | Clawson ........ vesennfenee@0 carimiannnna. TUEd P B50 «evevenemrenansennenno.] 10.86 [ 1,04 | 1L8L...... a76.19 183} 1821 [me.e. @84.96 [oeeeue
86 [ ClawaOn .oecnuenens. . B 1 SR Ibid.,D. 350 .. ) 119 e | 12,08 |.o...| a74.99 f100] 1860 ]...... 0B84 42 |..eu
87 { ClawBon ccaveonusnen.. cenndo o . P27 08 R, 1109 | .64 12.38 |...... a74. 89 1,85 | 13.93 [...... 84,22 |-e----
88 | ClaWBOM veeennennnsn.. BN 1 I Ibid., p. 850 ... ceevenrneenn] 1108|140 | 12,25 ..., a75.18 1.08 | 18.78 {......| @B4.54 |-.uxee
39 | Clawson ...... cemenenn RN SRR [ " A0 X .| RS - 10.43 [ 1,70 | 12.69 |...... a75.18 1.90 | 14.17 {eceens 083,93 [vavne-
40 | Clawson.......... FROUN PR : [ oo IbAd P. 350 Luiiiiaae . (S, 10.81)1.60 | 1225 )...... a75.84 |-..... 1.78 18.66 |.-...- 84,56 |1aae-s
41 | Clawson....... e Jeowdo ... U b2 0 | S 18,00 [L,79 | 1L37 |......| 73,84 |...... 2.05 | 18,07 [eeeee. 84, 88 |.aveen
42 | Red Winter...........| New York........] U. 8. Congus..e.mvueuueeenn.... eeewe] 13,30 {170 | 18.60 | 173 | 68.08 | .59 {1.96 | 15.68 | 2.00 | 78.63 | 183
43 | SWAIDD wevnven.... U I )%t O tRep. U. 8. Dep't Ag., 1878, p.147..] 7.63 { 1.84 | 1L50 | 1.54 | 74.90 | 2.41 ] 200 12.55|1.67| 8L17[ 261
44 | Sonora Club .......... Oregon...........| Rep. Mich. B'd of Ag., 1877, p. 351 .} 10.01 | 1.46 ] 10,63 |...... a77.00 §...... 1.63 | 11.98 [-..-.. 86,44 |--.---
45 | Clawson ..o unune..n.. JY 1 R I0id, P B5Lenccne e 12,99 [ 1,77 | 10.60 |...... T4 T4 |eennn. 2,03 { 12.07 |.eree. @85.90 |veunee
48 | FOILY . emvvreraramansfeannO auerirnnnnan. {Rep. U. 5. Dep't Ag.,1878, p.147..] 8.98 | L57 | 840 1.25| 77.522.28 J1.73| 0.28 | L87| 8516} 251
47 | Brazilian ....... PR FY. 1. S, wee| 1Ibid., p. 247 ... ererereeeeeeed 028|177 945117 | 76.33 | 1.89 | 1.95| 10.43 | 120 | 8426 219
48 | White «oeieenacna R T SO I v . 0 O U SO U v 0520157l soes)uea) 7n11)2e0)174) 9.47)Les| 824 ) LE
48 | Foltz -......eeun.ee...| Wisconsin...... «| T. 8. Consus.,cuueraneenenann R 12.3¢ | Lso| 1109 {176 | 7180 | 162|215 12.65 | 2.01 | 8LB4 | 1.8
50 ' Vietor ceeneniaannnnnn .' Conada ...........' {Rep. U. 8. Dep't Ag., 1878, p.147.0 740 | 1.80| 045|269 | 7771|227 50| 1022|183 ] 8401 244
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Tapry XXV.—CHEMICAT: COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS—Continued,

WINTER WHEAT, KERNEL-—Continued.
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Analysis. Calenlated water free.
k) ) 3
K K 8
g 2. 1 & .
¥o. Varloty: State. Refarenqe. B B 3 & g
4 T 4 &c
g 5&. g ga‘)
§ RN 1.1z
N = 12| % gld| & | 21% "
£ 909618 2|95 |48 |z
51 | Silver Chaff. ..« reuane Conada .ooeennnne L2217 0 T U e | 893 )1058| 0.8 |L75| 7541 |244]1.78| 10.86 | 1.02 | 82.81| 2.68
52 | Soules, f)riom Brtish [oecesacnnnraannans Rep. Mich, B'd Ag., 1877, p. 850 ...} 851 |1.63] 12.25...... 77,61 |.uen. 1.78 | 13.30 |-..... a84. 84 |......
Colunbia. .
Soules, from British |._.eeiceriiiiaiaes. TU, Po 800 cnneeeeneatcmnnevaeens 1122 12,00 | 1L.88 [...... a4, 8L i...... 2.85 | 13.34 [...... 484,29 {......
Columbig,’
5l | Sonles, from British |...ereieiiiiinne. B4 Y 1| DO 10,07 | 189 | 13.45 |...... a74. 69 |...... 2,10 | 14,06 |...... 82,04 [......
Columbia.
85 | Buckeye, or Whits [...cecmmiuiiiinans Ihid,, p. 850, ...caeen teemerenaen. 12.78 | 1.88 | 10.97 |...... a74, 92 |...... 1.68 | 12,09 ...... a86,78 [v.-...
‘Wabash, .
LR B BRI USRI fRep. U. 8. Dep't Ag., 1878, p. 100..] 10.40 | 1,16 | 1L90 | L.7L| 72.80 [ 245§ 1.28 | 18.27 [ 1.00| s0.80 | 2.75
.57 | “No,2" Red Winter..|..coeevrvemneennnnn. T. 8. CensuB..eenn. .. e reans 12,84 (1,86 | 10.94 | 1.70| 7104|153 ] 2.18 | 1256 | 2.05| 8150 | 1.76
Avorage (57 analy8e8) |- ccuuereermvinarnane|orrain e eeean 11,18 | 1.90 | 1170 o105 | 7L8: im0 § 102 18,18 | 1ay 80.83 | 2,20
MBI e revnmcolecvmm emmaneanmnnmns|eaacaancnocastsnsonssennnnannneenn. 18.77 | 2,00 | 14.47 | 1.98 | 77.71 | 2.67
MADMUM e e mmevaa|ne F T PN 7.40 | L16| 840|117 | 68.08 | 1.26
a The fiber, earbhiydrates, and fat not separated. b Avornge of 18 analyses.
WINTER WHEAT, CALIFORNIA, KERNEL,
58 | Macaroni (crop of 1870)| California...,....- U. 8. COnBUS. e caennrrrnanrernnnns 10,70 | 1,97 | 18,76 | 1.80 | 70,21 | L.46 ] 2.21 | 15.40 | 2.13 | 7s.62| L1.64
50 | Macaroni (crop of 1879)|....d0 ..oeimnn.. 417 AR f e taaneanaa, 10,93 | 1.45 | 12,84 {176 | 71.40 | 1,63 §1.63 | 14.41(1.97| 80.16 | 1.83
& Wlléi7tge) Club (6r0p of |ovne@0 cuvevesrunens] Ibid .oo..oo hrvameresinsateanesanas 1128 | 1981 825|214 | 7478 [1067f2.17) 0.20(2.40( sd.26]| 1.88
8| “No.1," 8. F. Prodnce |....d0 . evereanenen. IV o eeeiiinienaenareneanenennn, 11.03 1 1.78 | 9,60 {2.16 | 78,58 [1.77§2.00) 10.80 | 2.42 | 82.70 | 109
Exch. (erop of 1879). R P
Average (4 analysos). . 10,97 | 1,78 | 11,14 | 1,98 | 7260 (1630200 1252 | 2.22| BL44 | 182
Meximum .. 11,28 | 1.97 | 18,761 2.16 | 74.78 | L7 [...cut|. [P IR JRR IO
Minimum............. 0,70 | 146 | 8251276 | 70.21 | 146 . cuifieiiiiennna et
SPRING WHEAT, KERNEL.
62 | Scoteh Tifa Dskota ... . 0. 8. Census......c0vvenennns e 12.60 [ 1,98 | 18,60 | 2.0L | 08.00 | 182 2.26 | 15,46 | 2.20 [ 77.02 | 2.08
68 | Sooteh Tife ceeddlo ... 12,90 (177 | 18,25 | 108 | 08,83 | 1.B2 | 2.08 | 1521 | 2.22 | 78.46] 2.08
6 | Amber Bearded....... Maine..... . 18.86 [ .79 | 11.81 | 1.00 ) 00.06 | 2,00 2.06 | 13.062|2.20] 70.72! 231
05 | “Spring whent" ...._. Minnesota .| Rep. Mich. B'd Ag., 1877, p. 850, .. 1118 | 1.85 | 14.00 |...... @r2.02 |...... 2.20 | 1575 |...... aB2.06 [..ous.
6 | Champladn............ Now York........| {Rep. U. 8. Dop't Ag, 1878, p. 48...] 870 | 205 | 15,40 [ 1,40 | 60.72 | 255§ 2.25 | 16.80 | 1.63 | 76.43 | 2,80
67 | Deflance..............[. R 1 U +1bid., p. 48 812|157 14,00 204 7L78 ] 2400 1.71| 1523292 78.18] 271
68 | Chili Club ............ Orogon ..... . {1bid., p. 48 7.00 | 1.56 | 814|141 | 7808 | 283]1.60| 883153 85.42( 2.53
69 | Noah Tsland ........_.|. R T ATV vevenenniniannnenn 0,64 {200 0.80|1,92| 74582000221 1084|212 | 82.65| 228
.70 Red Mammoth. ....... ‘Wisoonsin........| U, 8. Consus 12,13 { 2,30 | 16,183 | 2,80 { 0607 [ 207 {2.60{ 17.22 | 2,00 7523 2.35
n Imnl;;’ml Fife, £0M |venneereennrnnnn s tRop. . 8. Dep't, Ag., 1878, p. 48..{ 850 | 1.47 | 14.70 | 1,62 | 7015 2.56 | 1.61 | 16,07 |1.77| 77.76 | 2.80
Average (10 analyses).|.....veumeeeneerncleerereeesninns e remaenranan 10.60 | 1,84 | 12.07 'b1. 86 | b70.64 (02,19 ] 2.05 | 14.50 | 2,07 | 78.02 ] 2.48
Maximum ............ 18.856 { 2,80 | 15.40 | 2.30 | 78.88 | 2,66 J..ceonliiiiiiifinnnnn cereenefinaens
700 | 1,47 814 {141| 06.07|L82)......|- PR PN S S
Average of all whea . ) 2,23
1L amatyseg). L 3 RN (PN bt tameaeaeranns 1007|173 | 1L,84 | 170 | 7L08 | .98 §1.04 | 13.81 | 1.01| 80.61
18.97 [ 2.80 | 15.00|2.30 | 7771} 2.67
7.40(1,15] 8.14|1.17| 06.07 | 120

& The fibsr, cprbhydrates, and fat not separated.

b Averago of § nnnlyses.

415
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TaBLE XXV.—CHEMICAL COMPOSITION OF AMERICAN CEREALS AND OEREAL PRODUCTS—Continueds.

WHEAT FLOUR.

Analysis. Calculated water froe, ‘
- T r———
= | = g
K g g e
4
E g'-i E g,;
No. Varieby. State, Reference. & - ] S
@ w uh
:E 2 g :°
S . Eéﬂ '3 EEO
3 g g | & g | B
; 8 | = ; 3 g | =
2 £ 2 2 :-. ¥ o a8 3 2 “
E S| 9|88 (£33 |2|&8 |8
72 | Ten wheat .caeen.eann. TRep. Mich. B'd Ag., 1877, p, 850 ... 12,48 [ 0.50 | 13566 |...... a73.42 ...l 0,67 ) 15,48 |...... a83.85 |......
73 | Grass wheat . | id., p.860 . eeeecenen 11.92 | 0.59 | 18.81 |...... 27418 |...... 0.67 | 15.06 |...... 84,27 |.....
74 | Barly May... Ibid., p.850 .. .cnue. 10,70 [ 0.57 | 1L87}...... a77.86 |......0 0.64 | 12.78 |...... 480,63 |......
75 | Blua Stem ... 1bid., p. 350 . 10,90 | 0.57 | 11.87]...... a77.07 Joe.en. 0.64 | 1276 |......| 086,60 |...,..
76 | Mammoth Spring 1bid., p.850 . 10,96 | 0.60 | 18,81 |...... a6 o4 |...... 0.78 | 14.96! ..... 084,96 |......
77 | Clawsgon weene.. 17 A T 1) 9,08 |0.63 | 11.25 a78.18 {. 0.70 [ 12.49 |, ....| a86. 81 |......
78 | Clawson . Ibid., p.350 . .. 10,60 0.64 | 90.62(......0a70.05 0.72 | 10.78{.. ...l ag8.501{......
79 | Weeks... Ibid., p. 360 . .. 9,10 | 0.65 | 10.50 79,75 Jom2| 155, aB?.73 |.......
80 | Powers ... Ibvid., p.350 -.. 10.15 | 0.48 | 11.59 a17.78 |..ou. f 0.68 | 12,01 |...... a80.56 |..... .
81 | Armstrong .. Ibid,, p.860... 12,01 [ 0.63 | 12.25 |. aT4.51 {..oo. f 0,92 | 14,02 |......| 8596 |.......
82 | Tusesn .. Ivid., p.350 ... 18,48 | 0.72 | 10.94 a7d, 01 0.83 | 12.08 f...... a86.54 |......
83 | Disbl.. Ibid., p. 850 ... 8,28 1 0.62 | 10.94 |. 80. 16 0.68 | 11.93 |...... 487,30 I......
84 | Diehl Ibid., p.850 ... 9.20(0.65) 9.71]. @80, 35 4072 | 1071 | 688,57 |......
85 | Sonles . Ibid., p.850 ... 10.65 | 0.62 | 10.00 a78.78 doee | 119 ..., a88. 02 |......
88 | FOMZ . eeoerannnnns 1 Ibid., p. 350 ... 9,60 | 0.66 | 8.94 80, 71 0.73| 9.9 |...... 89,37 |-...u.
87 | Treadwell ........... Ibid., p. 850 - 10,46 | 0.66 | 10.63 a78.25 |..... 0 0.73 | 1L87|...... @s7.40 |-.....
88 | Buckeye..- Ibid., . 350 . 10.066 | 0.63 | 9.60 79. 02 |. 0.71 | 10.86 |.-.... a38.43 |..... .
89 | Asiatic .. Ibid., p. 350 . 9.66 | 0.64 | 11.00 a78.70 0,71 | 1218 {...... a1l |......
90 | Gold Medal 1bid., p. 350 . 9,56 0.67 | 9.80 79, 97 0.74 | 10.84 [...... ass. 42 |......
91 | Gold Medal .. Tbid., p. 350 - 9.66 | 0.64 | 11,01 ]...... a78.69 |..... J0.71 | 12.18 |...... asr.10 |......
92 | Bgyptian Red...c..... Ibid., p. 850 . 9,91 0.66 | 10,75 |......[a78.88 |...... 0.78 | 1190 |...... a87.37 {eeee
03 Wx;shbum‘s Saperla- T. S. Censns 13,17 1 0.48 | 12,38 | 0,08 | 73.156 | 1.04 § 0.40 | 13.97 | 0.09 | 8426 L1o:
ve.
84 | Chrigtian’s..ccesseenns 12.52 0.40 | 1216 [ 0,07 | 73.80 | 1.05 | 0.46 | 13.90 | 0,08 | 8436 | L20
95 | Queen Bea . 12,14 [ 0.56 | 11.63 [ 0,00 | 74.32 | 120§ 0.64 | 13.25 | 0.10 | 84.58 | 143
96 | Washburn's . 13.10 [ 0.85 | 1.756 | 0,06 73.70 | 104 f0.40 | 18.53 | 0.07| 8481 | L1
97 | Straight ... 12,168 | 0.58 | 18.81 | 0.15| 72.63 [ 1.17f0.66 | 1515 | 0.17| 82.69| 188
08 { Straight ... 18.02 [ 0.50 | 9.87|0.16| 75.17 | 1.19f ¢.68 | 11.35 | 0,18} 86.42| L&7
99 | Patent ... 1184 0.52| 20,001 0,181 76.93 {12238 ¢.68{ 126 (0. 14| 8064 | 188
100 | W ]}V’.tW. W. entire { Now York..... 18.00 | 1.45 ( 18,07 [ 0.90 | 69.52  1.e8 f1.66 | 1504 | L 14| 80.00| 210
wheat.
101 | Baking Flour..... v-.-| Wisconsin . 12,74 | 0.48 | 11.88 | 0.09 | 73.67 | 1.14 § 0.55 | 13.63 | 0.10 | 84.41 | LBL
102 | Perfection ... Missouri. 11.26 { 0,88 | 11.06 | 0.00 | 76.13 | L.08 fo.42 | 1246 | 0.10| 8582 | 120
103 | White Silk cenedlO annee 12,05 0.45| 0.60 /0,11 | 76.61 | 100§ 0.51 | 11.03 [ 0.13 | 87.00; 124
104 | Snowflake ...... Michigan .. 12,96 ( 0.58 | 8560171 76,59 | 1,19 0.61 | ©0.83 {0.18| 8801 188
105 | Hill's XXXX New York . 18,04 | 0.80 | 10.54') 0,14 | 74.62 | 1.16 § 0.57 | 12,18 [ 0,16 | 85.80 | LB4
108 { Bluejacket. .. It 12.60 ] 052 | 10.45) 0.14 | 75.09 | 1.20 § 0.50 | 11.96 | 0.16 | 85.92 ] L7
07 | Now Hampton.........| New Jorsey.. 12,80 | 0.00 | 11.56 | 0.22 | 73.43 [ L.30§0.70 | 13.25[0.25] 8422| Lo
108 Wﬁt{,shburn’s Superla. | Minnesota. ........ 12,67 | 0.84 | 12.50 | 0,07 | 73.48 | 0,94 § 0.30 | 14.81|0.08| 8415 107
Ve,
109 | Palisade ... SN U 12,46 | 0.52 | 1L.81| 0,15 | 78.91 | 1.15{0.50 | 18.48 | 0.17 | 84.44 | L8L
110 | Early Riser Tllinois 12,021 0.41 | 10.44 [ 0.08 | 76.24 ! 0.81 §0.47| 11.87 | 0.09| 8666 | 0.91
111 | Bain's Choice Migsonri. .. 12.22) 0,41 | 8.60 | 0.10 | 76.65 | 0.83 [ 0.47 | 11.04 0,11 | sr.82| 1.06:
112 | Minnesota . Minnesoba ... -~.| Rep. Mich. B'd Ag., 1877,1.350 ..... 11,781 0.40 1 12.25)...... 275,49 §...... 0.50) 13.88)...-.. 85,86 |- vaen
118 | Minnesota ..... FRTR's | R, Thide, PoBBO - rane el 12,801 0,65 | 12.50 {...... a74. 15 0.63 ] 14.88 |......| @B, 04 |----- .
114 | “Patent Process™ ....| Michigan .........| Zbidiy P850 coeoomnvverons oo, 10.8110.60 | 10.04 |......|78.15 |......] 0.67 [ 12.19 [...-.. a87, 14 j.cveen
115 | “*Now Process’ ..ooofoeecimaen ceraiin I{ep.zisMid(l.Ag’lExp. 5t.,1877-'78, | 13.50 | 0.42 | 10.92 |......  v74.04 | 132 0 0.40 ] 12.68 [...... 585,58 | 1.80°
P. 25,
116 Ibidey P25 e i 11,98 | 0.46 | 871 (. ... 578.11 | 0.74 | 0.62 1 .88 [...... 88,76 | 0.8
117 | No. 2 flour. cemanenmomnnaereasead Tbid, P25 ..., PR veeenf 12461050 856(...... bI7.92 | 0.56 § 0.57 |  9.75 [...--- b8 04 | 0.64
18 | No, 8 Hl0UT vervrsvmcefermaccncnenann, oo TbGy o2 e miee e e 10,80 | 0.55 | 9.59 .52 | 1,04 ) o.61 | 10.60 |..n-. 87 ot | 116
119 | New Process..... B TN -««-- Rep. Ct. Ag'\ Bxp. 86,1880, . 85....) 12,70 0.50 | 12,81 0.07] 73.14 | .10 § 0.57 | 14.12 | 0.08 | 83.84| 3%
120 | ‘Wheat flonr, from en- {....cevrvevacnenuns| IDith, Po86 ceueemoeeneon. [T 12.89 [ L44 | 14.12 | 122 | 68.32 | 2,01 ] L1651 16,20 | L.40 | 78.45| 230
tiro wheat. S
Averago (40 analyses).|........ P O emever e ereas e 10,56 | 0.59 | 1100 |o0.17 | ¢75.43 lo1. 14 [ 0.66 | 12,68 | 0.19 | 85.34| L2
18,50 { 1.45 [ 13,50, 1.22 | 78.52 | 2.0L foeeoifecnnnnounenc]iomeens naer
8.28 {1 0.34 | 8.56| 0,06 68.82|0.56
——— ]

o The fiber, carbhydrates, and fat not; separated.

b Fiber not separated.

o Average of 25 analyses.
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Tapre XXV.—CHEMICAL COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS~—Continued.
GRAHAM FLOUR.
] Analysis, Caloulated water free.
,-: = P )
g £ .
N g
Ao Varlety. State. Reference. & ng & ,E
g gL 3 29
8 B k- g a
. ) A . ]
£ g g3 g g | &
) o< 2 a 5 + o 2 215 "
B S| 9 |E|S8 (|93 |88 |&
191 | Rochester..cc-oeevnn-- | OB Contus cnvenemminenvenninen. 12.06 | LOT | 12,44 |1.83 | 060.80 | 1.90 §2.24 | 14.15| 2. 08| 70.37| 2.18
122 | Honeoye. .eceernmvenn X B4/ 13.62% | 1.68 | 1181|189 | 70,00 | 1.50 §1.04 | 13.08 2,30 | 80.05| 178
123 K%lly’s No. 1 Graham TIHIE ceomne cnvannacanircncaiaanne, 18,00 | 1.67 | 1125|178 60.80 | L72§1.03| 18.04 | 2061 s80.08| 1.99
(N1h .
Average (3 analyses) . 13.00 | L.97 | 1167 |1.87| 60.80 [L71 §2 04| 13.42(2.15| 80.48 | 1.0¢
MaXIDUID - aewvansees 18.69 | 1,97 | 3244 1 109 | 70.00 | 180 foevnnsfemnirnnfennesfoceiniifiannns
E T Uo— 12,06 | 167 | 1126 [ 198 | 60,80 | L50 foooerfimmeeerifumnnna]ionencnsfennnnn
‘WHEAT BRAN, MIDDLINGS, AND SHORTS,
124 | Wheat bran .veeennes U 8. Census coveneicnimncanrannn 12,21 | 4,16 7.81 [16.064 | 56,19 [ 8.00 § 4.7 8.80 |18.951 64,01 | B.42
195 | Western wheat bran.. .| Rep. Ct. Ag't Bxp. 8t., 1877, . 60....f 12.12 6. 38 18,60 {879 | 5590 | 3.36§7.21{ 1586 (10,11 | 63.48| 5.84
198 “%ineFeed"—ground IO P B0 caane e mmeannnren i 10,47 | 5,66 | 18,88 (7,08 | ©68.88 {323 §6.22| 1560} 892 | 6573 3,62
ran,
127 | Braf.cceavccencionanse Rep. Mich, B'd Ag., 1878, p, 410..... 11,65 | 5,68 | 14.00 [ 0,18 | 56,50 { 4.03 § 6,37 | 1583 {10.8L | 62.93 | 4.66
198 | ‘Western wheat bran. . .| Rep. N.J. Ag'l Bxp, St., 1880, p. 47..§ 10.88 | 6,00 | 16.06 | 7.00 | 5512 | 405 § 6.62| 1802|808 | 61.84| 454
120 | Wheat middlings..-.. A, .| Rept. Ct. Ag'l Exp. St., 1877, 1, 60...0 10.066 | 3.45 | 14,22 | 5,85 | 02.00 [ 8.62 §3.86 | 1591 5.97 ] 70.32 | 3.04
130 | Wheat middlings ... |eeueenieniiiiannnan, Rep. Mich, B'd Ag,, 1878, p.410....F 11.27 | 211 18.75 ) 8.47| 6571 | 8.60 | 2.38 | 1640 | 3.01| 74 06| 4.16
131 | Mlinois midANNZA. cvefveemunemenavuicurnann, Bull. Buasuy Inst., 1874, p, 27...... 13.80 [ 2.71 ¢ 10,13 | 5.35 | €4.80 | 8710812 11.08!6.17 | 7475 4.28
182 | 8t. Louis midAlngs...[eeeeneecrananaranaes ALY R N 12.08 | 1.67 | 11,00 | 8,67 | 60.21 | 261 §1.79{ 12.68 | 4006 | 78.72| 2.85
133 | No. 1 middlinga ....... S, Rep. Midd, Ag'l Bxp. 56, 1877-'78, § 1102 | 1.30 | 10.48 | 3.98 ) 70.80 | 2.07 }1.07 | 1182 | 4.38 | 70.90| 2,83
P. 26,
134 | No. 2 middlings ....... TUd, 128 coiiiniii i 12,27 1 4.00 | 13.83 | 7.45 | 6121 | 2,08 84,63 | 1510 8.50 | 68.63 | 8.05
185 | Shorts .evvciiniun.n. Reop. Mich. I3'd Ag,, 1878, p. 410 ..... 11.26 | 8.95 | 1513 | 7.46 | 57.30 | 4. 85 §4.46 | 17.07 | 8.41 | 64.50 | 5,47
138 | Michigan shorts .| Bull, Bussey Inst., 1874, p. 27 ....... 11,77 | 4,00 | 12,75 |10.47 | 56.80 | 4.65 § 4.50 | 14,46 [11.87 | 063.80| 5.28
187 | Dlinoia shorts. c.u..... NI L7073 0 10,96 ) 424 | L1 [7.20, 02.02 (406476 12.515.20 | 60.06) 4,57
138 | St. Louis short8 .cnuu. . NI 2T 20 0 U 12.23 | 4,58 | 12,06 | 7.12 | 60,05 | 4. 0L 517 | 18,78 | 811 | 68.44| 4.55
10 | WheRt SBOTES « vvvvav oo creceee e vemannenss Rop.z (J)Sﬁdd. Ag'l Bxp, St.,1877-'78, § 1181 | 8.04 | 18.01|6.54 | 0210 | 2.60 f4.44 | 1568 | 7.04 | 70.08| 2.82
. . 26, .
140 | Coarse  wheat 66 [veceneeveenmnnsnnnne Rep. Ot. Ag'l Exp. 8t., 1877, . 69....] 10,87 [ 65,76 | 18,63 | 7.66 | 58,02 | 8,27 § 6.40| 1530 | 8.47| 66.13] 3.64
(white wheat).
J1| Coarss wheat £86d {veevmersrncennnnn.n) AL 0 T PP 11,14 | 6,90 | 12,18 | 9.81| 068,86 | B8.07 § 6.73 | 13.66 [10.47 | 05.65| 8.50
(red wheat),
142 [ Mill f0dsnnsnvenacafcmrannennemaimananen Rep. Mich. B'd Ag., 1878, p. 410..... 11,20 | 2,24 | 1L.88 | 5,22 | 06,62 14,85 2,60 | 12.83 | 5.8 | 78.80 | 4.90
143 | 8t Louis ship-sbuff.. . .|eem e eirannnns +| Bull, Bussey Inst., 1874, p. 27 «nvvu.. 11,81 ] 2.26 | 11,12 (5,60 | 06.46 | 2,77 § 2,56 | 12,67 [ 6.84 | 75.82| 814
M4 | Purified middlings (@).|- --..en..... AP 'Rep.2 é&‘[idd-. Ag'l Exp, 85.,1877-'78, § 12,85 0.50 | 10.40 |...... 75,60 | 124§ 0.57 | 1..87|...... 86.14 | L42
. P, 26,
Average (20-analyses). 153 | 8,04 | 12.67 | 7.20| 6L.20 | 8.47
Maximum «.eeenen.... 13,80 | 6,83 | 16.06 [16.64 | 70.86 | 485 §......
Minlmu. ....... PR 10.47 | 1.80 7.8 | 847 | 66,12 | 207
& This has more neaxly the composition of flour, and is not inoluded in the average. Fiber not determined.
MAIZE KERNEL, FLINT VARIETIES,
1s t“f“ﬁ%@-%m. orop | Connectiout ...... .5, CONBUB +envnvnnnnernnranannsss] 11,84 | 1.24 | 0,60 |1.22 | 7L09 | 492141 | 100|130 | 80.61| B.5¢
s Ng}glfg:, 61’01)1)0'1, Crop |+.ae@0 suuu.n - B 4L I, 4,88 | 1,86 10,26 |1.26 | 77.84 | 5.42 § 1.41| 10,72 | 1.82| 80.88 | 6.67
147 vffrﬁ’;?} g'zhvite Cap, |-...do ..ecennnn.n.. Rep. Ct. Ag'l Exp, §t,, 1877, p. 57-...] 10,86 | 1,53 | 11,06 | 1.04 | 7122 | 420 {172 | 12.41 | 1.17| 79.80 | 4.81
iig Rowley, crop of 1877..]....d0 «euenennnn... D47 0 - 1.00 [L6L| 1.63|0.78 | 70,15 | 4.83 | 1.81 | 13.08 | 0.88 | 7883 | 6.42
Yellow or Canad...... cene@0 cineiinaann. Rep. Middletown Ag'l Exp, St., { 1510 | 1.86 | 10.01 {124 66.99 | 531§ 1.80 | 11.56 | .69 | 78.90 | 6.26
1877-"18, p. 20,
160 | Old.fagh
cm‘;,“oif"gggs}?ellow, PN 1. Rep. Ct. Ag'l Exp. St., 1670, p.88....] 10.58 | 1.48{ 0.81|1.80| 7211 |4.68 | 1.60 | 10.09 | 1.56| 80.63 | 0.28
151 ;
52 J(f“‘g Philip .......... S T Rep. Ct. Ag'l Bxp. St., 1880, p.81....] 16.97(1.85| 20.81 {187 | 06,50 { 4.60 | 2,60 | 12.27 | 1.62| 79.15 | 5.86
15 V;]‘Zl_m‘m Tellow......|- ..do. B 707 A SR 1597 [ 1.26 | 10.00 | 1.47 | 67.06 | 4.44 § 1.40 | 11.88 | L.74 | 7062 | 5.27
154 | v o B oo weeellonne.. o TBI, DBl weee i aaaas h 1682 |L10| 864|082| 67.8¢|3.800 1,43 | 10.74 | .58 | BLE7| 408
sushakum...,,. .. .. Mnssachnsetts....| T, S. CONBUE vvvemerennmreansonrains 18,05 | 1.20 | 10.69 | 111 60.80 | 4,06 1 1.48 | 12.81[1.28| 80.26( 467
27 A 417
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TaBre XXV.—CHEMICAL COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS~—Continued.
MAIZE KERNEL, FLINT VARIETIES~Continued.

Analysis, Calculated water freg.
. -y A
i |3 i |1
o g 3 E
a 24 2 2.,
No. Varlety. State. Reference, & " £ & o8
g &5 g ;
[~} [=]
a g & | .Eﬁ
. * B Ea ol
g g | 2 B
g 402 2|8 (542 215 |«
E |4 d | &8 |5 gl 94 VB8 |8
155 | No. 154, voasted ....... Magsachusetts....| IThd ..ccereennennn. rtamananan— 458 (.41 1106|135 ) 76.74 | 4900148 1168 141 somp) 5y
156 | Wheeler's Prolifi....{....d0 . ............] Agriculture of Mass., 1879, p. 288 ...f 12,60 (1.30 | 12.06 | 1.83 | 67.46 | 4.58 [1.60 | 18.80 | 2.08( 77.28 | 504
157 | Clark oveveececvcenesfoane@0 v ereaane TOidy D 280 cameenvennnenneeenenoaan) 12,18 | 164 ) 12,12 | 248 | 66,00 | 476 §1.86 | 13.70 | 279 | 7a.16) 540
168 § THD vocceennananas B TN T IO o] T D230 e eeeew ] 886157 12.85 | 2.63| 68.93 | 5261172 14.10 | 2.78 | 7562 | 518
150 | Canada ..ooooiviniii)oes0 e eanannns woe TR, DY ccaecaeaeeanees eeened 18,44 11,27 1202 ) 2.40 | 60.81 14,563 L. 46| 13,90 ) 2.77) 76.0L] 6,26
160 | Canada Duotbon .eeemnefees @0 vvcvanenncn. THid, D242 eeeevnnnn PR c-..f 14.86 1 1.42 | 10.83 ) 2.88 ) 66.51 ) 5,00 §1.66 | 12.07 | 276 |' 77.07 | 584
181 } Massachusetts Red ...|....do .............| Unpublished; communicated by | 11.95 | 110 | 12,06 [ 2.02 | 60.47 | 8.40§ 1.25 | 13.60 | 2.29 | 78.01{ 3.8
Dr. 8, P. Sharples. .
162 | Massachusetts White.]..-.d0 ccveanrecenas] I0id cvennonens . 10.22 | 1. 44 0.22 | 1.47 | 74.24 | 3. 40 f 1.OO | 10.26 | 1.67 | 82.67| 3.
163 | Smut-nose ............| Michigan ......... 1;Rep.0]?)ﬁah.B'dongricultu.ra,1878. 12,90 | 1.64 | 11.81 | 2,00 | 66.81|4.904§ 1,76 13.55)2.29) 76,63 507
B 409,
164 | SIUE-DO8E cavennnnnnn. PR T DO eraan LT, DAY . cee i eeof 13,201 140 | 1081|240 66,11 |5 1452.721 13,27 297 76,91 nw
165 | Right-rowed Flint....{.-..40 ... PO TTVid, D400 oo eee SO v-eud 183,45 | 148 12,00 | 2.26) 00,03 | 4888 1.66 1386} 2.61) 78.50) 5.8
166 | Sanford....... e B O T S, 1Tvid, p. 400. .. ..f 1837137 10,69, 2107 67.415.06§ 158 1234 )2.42) 782 5t
167 | Adams.-.....o.... +-..| New Hampshire .| tRep. U. 5. Dep't Ag., 1678, p. 149 ...} 861 | 1.57 ] 10.50 | 1.10 | 78.30 | 4.83§ .72} 11.48 | 1.30 | 80.22) 528
168 | Canada ...cooen...... AewnellO vomiaennnes PIbid, D149 et 827|172 1.36|1.26| 71.79|5060)f1.87| 12.36 [ .37 7820 a1
169 | Small Twelve-rowed ..|.—-.d0 . cvaevrnunnn 148 | .84 | 1o.50 | 1.00 | €0.66| 603§ .51 ] 11.87|1.23) 78.58] 6.8
170 | Small Eight-rowed....|..-.do ....... veaens| P TV, D, 148 ouee... s «ee.q 1L05 | LE7.| 13,65)1.80 | 67.63 480 276 15.95 ] 1.46 | 76.08| 5.40
171 | State Fair Preminm -.[vee.d0 cuvemrenven .| tTbid, p.1d9 ., 10,19 | 1.78( 10.82 | 1.06 | 70.86 | 5,20 { 1,98 | 12,05 | 1.18| 78.00 | 58
172 | Large Premium....... N 1 SO, eeeen| 1TbIE., D 240 . 10.00{ 1.46 | 1136 | 10D | 70.57 | 5,52 1.62 | 1263 [1.21| 78.40( 614
173 | Board of Agriculture.{....do .oeveeen ... | tIbid. p. 149, . 1.09 | 1.821 | 1165 0.82 | 70.55 [ 4.68 | 1.47 | 12,99 0.00 | 75.38( 5.2
174 | King Philip ..o cevecifeeod0 nvnnn cevon-| 1Tbid. D 140 . ... ceeanan e 10.23 ) 1.84 | 1208 | 101) 67.79 | 7.05] 2.04 | 13.47|1.13| 7550 7.8
175 | Miscegenation........|- .00 coconvueueec| Tbid, 18 .l 002|163 1072 105 70.85 | s fier| 101|117 | 7eoo] B2
176 | Pltch Enob ..cov..... cenndo ol tIbid., p. 148 ... mdinezl wfto4) sore sy 126217 868! 6w
177 | Tom Themb........ JO B (- SO tIbid. p.148 ..... 9.05 | 1.60| 12.60 | 1.83 | 69.58 | 5.80 | 1.76 | 13.85 | 1.46 | 76.46 | 6.47
178 Whit.eandYel}cwEop- New York...,....| U.8. Census ........ 12,65} 1.28 | 10.3¢ | 1.16| 70.49 | 4,18 [ 1. 46| 11.83.(1.82 | 80,60 { 4.70
corn, crop of 1879, .
179 | No. 178, popped «eveeifeneedd coceanenn. ... I cenrecennannnn Crmemmaeamaans 410 | 1.40| 1106|144 77.26 | 4,74 | 1. 46| 11.53 [ 1.50 [ 80.56 | 4.04
180 | Norfulle White........ North Carolina. ...| Rep. Ct. Ag'l Exp. St.,1877,p.67....] 11.17 [ 1.81| 10,88 [ .00 | 70.04 (700 1.48 | 1295 (214 | 78,841 5.20
181 | Oregon White ........ Oregon « eeeee.... tRep. U. 5. Dep't Ag.,1878,p.148...0 0.25|1.46| 7.88|1.26| 73.07 | 7.0801.61] 268|189 8a52| 7.80
182 | Compton's Barly......| Pennsylvania ..., (R0 9000 U wee..p 6501641 0,00 )2.00) 744815308176 10.50 | 2.94{ 70.% | 667
188 | Southern White ......| South Carolina....[ Mass. Agricnlture, 1879, p. 240...... 9.86 1 187 | 12,47 [ 2.03| 69.78 | 4.48[1.50 | 13.85 2,22 | 77.40( 497
184 { Tmproved Prolific ....| Tennesses ceu..... fRep. U. 8. Dep't A, 1878, p.148...] 7.58 | 1,23 9,20 2.6} 74.1615.00§1.33 ] 10.05§ 2,87 ) 80,24} 55
185 ) Vormont.-..v.--n..... Vormont,eeean.-.. FIOIE, P 140 e 8.04)1.45) 10,14 ) 1,88) 7276 5.63 ) L6O | 1L10 )L 51) "6} BT
186 | 'Western Yellow......locecunnncnna.. vees Rtijghl?;gdle;%wn Ag’l Exp, St, | 18.93 | 1.25 882 (1.59] 70.48 (38.02§1.45 10.25 |1.85 | 8L 89| 456
=18, p. 2,
187 | Southorn White ......|veveevcsnnconc, ool Thid, 20 ... ... PR 13.8211.82| 880 )0.88| 7107 |4.02§1.563 | 10,81 1,02 82.47| 467
188 | Early Dutton . oo.iefovvnereerecrenaanne. $Am, Jour, Scl. and Arts, 1860, 1852  8.08 | 1.53| 9,621 2.52 | 79.62 {5.04 f1.06 | 10.46{2.741 7898 618
189 Cnmnmgn Yollow, oF |aceen.- eenaen wen-n| 1TBid, P.BE2..... cevereeieneann oo} 1052 | 131 9.72]2.40| 71.68 | 4.4201.46 | 10.86 | 2.68 | 80,08 404
. R
&
180 Kg:[xﬁn:x[:gmp.ornhoaa ..... [PUORRRIN I ¢ 1 7: 205 0¥ -0 SO reneereaenenn 9.7011.60) 187 |2.21| 70.08 4.450{1.77| 18,16 (2,45 77.00( 453
101 | White Mexican....... tRep. U. 8. Dep't Ag. 1878,p.248...8 865 | 1.87 | 10.15 | 1.64 | 72.79 | 4. 90 204 | 1112|179 78.70 | 586
162 | Pop-corn (White).e.ue.fenuneeovaainvnnans| 1Tbid,, D, 149 oo sevrecessanennf 8810183 ) 13,18 )2.82 ) 68.68)5.68 ) .78 14.87 | 254 7515 6.16
Avez.agaaa:mmlyaas)........................... et tisaceaietmatsannnsnaenn 10.85 } 1,45 | 10,87 | 1. 61 70.29 | 4,93 §1.68 | 12.10 | 1.79 78,84 | 6.50
Maxllmum 16,82 11,871 13,65} 2.65| 717.8¢ | 7.06 [...... SO R ORI R
Minimum. ...... 41011201 7.88|0.78| 66.03 (840
MAJZE KERNEL, DENT VARIETTES.
198 Y(ig_?gvl)ent. erop of | California.........0 U.8.Censu8 -.ovvemnennnenenec) 1042 | 187 1031 | 1. 50 69.16 | 5,18 { 1.65 | 12,96 | 1.76 78-08! 5.8
104 | Ohio Dent, crop of 1877| Conneoticus .-....| Rop. Ct. Ag'l Bxp, 86,1817, p.57... | 20.78 | 1.27] 10,00 1.35| 71.80 | 514 f .54 | 1127 (150 70.92) 578
185 Ccieé';sfmuﬁc, crop of {-...do ...... reeaas Rep, Ct. Ag'l Exp. 8,,1879,9.88...§ 9.5 | 1.45 | 10,13 | 220 { 72.70 | 5.08 g 60| 11,21 { 2.4 | s0.38 | 441
196 | Benton, crop of 1878 ..]....d0 ....een...:.| Tbid., . 88 10,70 1 1.57 | 9.97 | 1.36 | 7040 {5.00f17a| 118 (16a| 70.04] 500
187 | Scloto, crop of 1878 _..[....d0 ...... ewveese| Thid., p. 88 10.43 1153 025|180 7208 4010171 2,01 81.40( 448

418

10.81
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TapLe XXV.—~CHEMICAL COMPOSITION OF AMERICAN CEREALS AND OEREAL PRODUCTS~Continued.
MAIZE EERNEL, DENT VARIETIES—Continued. |

' Amnalysis, Caloulated water free.
= o Y o
k| g ] 5
| z i, 3 2.
Yo. Variety. State. Reforence. "é s E wg
. ] a3 P’ 29
it 2 'g 2 oo
Ik I
3 k [ " 2]
k: g | & é wo | A
8 'd 2 215 4 |4 2 218 §
B 4|9 |83 |B|13 |4 |68 |&
108 | Early Scioto .- -.| Connectiont ...... Rep. Ct. Ag'l Exp. §t.,1880, p. 81....} 15.24 | 1.28| 881|150 | co.78|2.80f1.60 | o1 |18s| sos 4,48
199 | White Ohio, crop of SN 1 TR, Rep. Ct. Ag'l Bxp, 86,1879, p.88....] 0.70 | 1.70 | 1198 |1.78 | 71.80 |420) 188 | 12.50 | 102| 78.05| 4.65
: 1878.
200 | Wisconsin, cmpofls'rs....do ............. Tbid., p. 88 9.72 | L66 | 11.60!2.06( 70.17 | 480§ 1,78 | 12.85 | 228 77.72 | &.42
201 Whltsel’rohﬁo,clopof [N T S VLT R R 1014 | L.67| 819 |1.84| 73.88 4283180 | 1023 | 1.40| 81.68!| 4,70
1878, : ‘
202 | Bxten early Adams, |....0 ..ceceeurenn. TRy P88 ceoeevmreveinnraraans 10.04 | 1,75 10.81 1.48 | 70.2% | 4.81 J 197 | 1214 [Los) 78.83 | 540
crop of 1878, }
203 | Western White....... THINOIS «vaerneonns Mass, Agriculture, 1879, p. 244 ...... 10,77 | 1.85 | 11.46 | 2.47 | 06.72 | 423 §1.51 | 12.85{2.80( 78.10 | 474
204 | Wostern Yellow...... SRR 1. R i, D244 ceeneni ey 11,90 | 1.41 | 10.80 | 2.95 | 68.80 | 4.46 | 1.60 | 12,37 | 8.84 | 77.64| 5 06
905 | White Ofl.veeerereanns Indianf....q..... {Rep. Mich.B'd Ag,, 1878, p.400....0 11.20 | 1.28 | 10.50 | 1.00 | 70.16 | 487 1. 44 | 1183 (214 | 70.10! b5.40
206 | Early Southern....... Massnchusetts....| Agriculturo of Mass,, 1870, p. 248 ...)' 12,07 | .64 | 11.6¢ | 2.41| 66,62 |4.83§1.87 | 18.20 | 277 | 76.56 | 5.54
207 | Yellow Dent, orop of | Michigan......... }Rep. Mich. B'd Ag., 1878, p.408....] 12.74 | 1.41| 11.76 | 2.40 | 66.08 | 4,03 1162 | 18.47 | 2.85 | 76.75 | 5381
1877, |
208 | Yellow Dent, crop 0f |eeo@0 cvuveennannn. FTbIE, D408, veevineenenenenen| 1066 | 161 | 1048|248 o7.80 [B.o7 f171 | 1200 | 281 | 7675 | 57
1877,
200 | White Dent, 0rop of |.eeedO veeuranoannen R /5 A 1 PO 18.78 | .60 | 11.52 [2.26 | 06,20 {403 1.85 | 13,35 { 202 76.8L{ 5,87
1877, :
210 Hagklléugryl)ent,cmp BN 1, 3 Thid, P 40Baueninn i ae} 12,47 (147 0.88|2.80| 60.11 {477 §1.68 | 11.20 | 2.74| 78.84| 5.4
o 77,
a1 Str?\lrg%'ryRomn,crop PR {1 S, 3 Thid., p.400....... rercameinnsiana 14,06 | 1,80 10.81 {203 | 07.68 [4.60]1.62 1200 ) 2.36| 78.68| 534
0. . .
212 | Pony Dent,crop of 1877]....d0 . cveaun men.. O T L I 18,42 | 1,40 | 11,25 | 2,16 | 06,04 |4.83 162 | 12,00 | 2.40| 77.32| 5.58
213 | Pony Denterencusenes SRR T SO LI bid, pe 400 caannns Cememenanarans 18,20 11,91} 10,83 2.21) 753 | 5,03 )51 | 1220} 2.55) T7.88) 5.8
214 | Yellow Denb. . o.veuenn Minnesotn . ....... TU. 8, Consug -evuenns errairaernees 12,14 (1,68 90.50 1,62 70,80 [4.25]1.86 | 10.82 | 1.85 | 80.68 | 4.84
216 | No. 214, roasted ... ... OO 1 Ibid....... nmwme v e e e ra——a. v 6.22(1.74| 1044|172 75.26 | 4,62 ] 1.86 ] 1118 | 1.83 | 80.25 | 4.98
216 | Whito Dent .......... North Carolina ... fRepUS.Dep'tAg.,lS’TSp 148.. G674 (1.48( 11,08 | 1,53 | 74.00 j 518263 | 11.82 | 1.68 | 79.47| 8,55
217 | White Prolific........ Pennsylvania.. ... tXUid, P 148 e eeeinnns venvneranes 8,00 {148 | 805]12 | 74,40 (6.82]2.57 | &84 187| 8L.82| 6.40
218 | Mexican White....... A% Ibid., p.1ds. .. 1L14 | 145 | 10,07 | 1,60 | €8.87 |6.28 164 | 1100 | 170! 77.61| 7.07
Avorage (26 analy8e8). |-vov e varienainrocl civviriiineenin mes | 48| 1od0fror] 7016 | 47efres| el 70081 6,88
Maximum ..eeeeveenns BN IR 16,241 1.70 | 1175205 | 76.26 | 6.28 §.ccorulorrii i i e e es
B 1T SR PO S IR 6.22 (1,28 | 806|125 | 06.26)8.80
MAIZE KERNEL, SWEET VARIETIES.
210 szfet ) (imm?tltags Connectiout ......| Rop. Ct. Ag'l Bxp. St., 1878, p.07....] 10,12 | 2,10 | 14,50 | 2,67 | 02.70 | 7.02 | 244 | 1614 | 2.86| 60.75 | 8,81
ug, ¥), crop ol 0
220 | Sweet (boiling eorn), {.oeul0 ouveveunnn... TV D87 vavneennrannccmnnnnananns 10,00 12,08} 15,81 252) 64788221291} 17.02 | 230 ) 08.73) .14
Aug, 25, crop of 1877, '
221 | Sweet,full gTown,Sopt.).ve.d0 vevvnenenen. B £ 0 N 9.45 | 2.06 | 14.58 | 2,93 | 03.05 | 0,18 ] 227 | 15.88 | 2.13 | 00.64 | 1008
25, erop of 1877, . .
22 | Stowell's Evergreen ..|....do ..cceenue.... Am, Jour, Sci. and Axts, 1860, p. 862.] 10.86 | 1.89 [ 11,10 2.63 | 65.80 | 7.66 | 2.12 | 12,45 | 2.05 | 73.80 | 8.50
= Mg}nllg,;’sth Sweet, 6r0p |-...d0 ..eeunenn.... Rep. Ct. Ag'l Exp. St,,1879,p.88....| :0.43 | 1,08 | 1282|276 06.00 | 7.48 § 2,18 | 18.00 | 8.04 | 72.07 | 8.28
24 | Bgyption «ecen...rn... Maryland ....... 1| tRep. T. 8. Dep’ti A, 1878, p. 148...| 7.54 | 1.02| 1155|202 69.17 |7.80f2.07 | 12.68 [ 2.10| 7478 | 863
126 | Golden Sugar Moesachusotts....| 1Ibid, Pol48 . cereecsrannivmanas 6.27 {198 14.85{ 158 esvajo. {206 15311 Lol 7L16| 0.78
26 Mﬁlﬁlﬁheud Mam. |....do .oveneinnnn.. FLDA D148 oo venmesineeiennarans 6.47]1.92| 12.78| 188 | 67.05 | 0.00} 206 1307|201 72.64| 0.62
271 Proctor............... 1Ibide, 1148 cuernnnen veerearaneansd 10.18 [ 1.02| 12.08 | .75 | ©6.17 | 7.05 2.14 | 13.44 | 106 | 78,03 | 8,84
28 | Hine Texas Agrionlture of Mnss., 1870, p. 240 ...| 7.74 | 1.00| 13.86 [ 2,50 | 65.54 |8.70 | .78 | 15.02 | 2.77 | 7L05| 0.43
220 | Croshy ...euu......... TBi D246 veeerrarmarnanecenrnanan 1050 | 177 | 1160 | 2.47| 66,75 [ 601 | o7 | 1206 | 2.76| 7460| 7.7
230 | Red River eeen........ .| Rep. U. 8, Dop't Ag,, 1878, p.148...] 0.13 | 1.89 | 11.73 | L.46| 6648 | 0,81 2.07 | 12.02 | 1.60 | 78.17 | 10.2¢
23}) Stowell's B Bvergreen A t1vid., o148 soe o2 1et|2ce| wesiscofzul walunl wesl sn
:9 Prolific ...cu........ tIbid,, p. 148 10,38 | .87 | 10.88{2.04] 06778 | 765|207 | 11.49 | 2.26| 7568 | 850
33 Mexmm_lBIuo ......... +Ibid., p. 148 8,07 {1.42 | 10.21 (180 | 7285 {5.25] 1.66 | 11.22 | 198 | 7H.47| 577
%4 | Burr's Swoet | Mot publishc(l communioated by | 10.68 2.92 | 11.00|4,04| 62.70 | 7.77 | 2.48 | 13.08]5.68 | 70.91| 8.70
Dr,'S. P, Sharples. : ) )
A‘(’;)mge (14 analyses) S PR PO ¥g81)1.87| 1215|231 | 66.87 | 7.00] 2,04 | 13.82 | 2.63 | 73.84} &7
M‘,“im“’“ ........................... ereuemaneereveananen 10.86 | 2,22 | 15.81 4,04 | 72.85.00.81
B D OO 598 | 142 ) 10.21[1.46| 61.78 | 5.25

¢ The immature sweet corn (Nos. 210 and 220) are not included.
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MAIZE KERNEL, UNCLASSIFIED VARIETIES,
’ Analysis. Calenlated watier free.
= o = o
NI § |1
3 & H &
No. Variety. State. Reference. & R & 3
3 g% 2 g
i g a g ]
A g a 1)
I .| oB . 2
lal 2 1812 lalel 2 18]5 |,
=1 s o s
E 4|9 |&]S |Al<4 4 |&]|S8 |&
235 | ‘Tuscarors, crop of 1877| Connecticnt ...... Rep. Ct. Ag'l Bxp. St.,1877,p.57... | 1125 | 1,47 | 1144 | 1.28 | 068,82 | 6,74 § 1.66 | 12.80 | .44 | 77.54| 647
236 [P B o 151111 S, Not published ; communicated by} 13.61 | 1.35 0,1018,13] 60,10 | 3.62 § 1.56 | 10,064 | 8,62 | 79,00 4,19
Dr.S. P. Sharples.
237 | Golden Eight-rowed ..| Massachusetts. .0 I0id ...cooviiommeimnnniieccacane, 12.51 [ 1.68 | 10.26]1.85 | 60.87 [4.94§1.88 | 1172|153} 70.27( 505
238 | Tuscarora, crop of 1877] Michigan .. .| tRep. Mich, B'd Ag,,1878,p.400 ... 14.08]2.52 10.86]1.80 ' ©5.97 6,77 § LI7 | 1264 2.00) T0.78) 4.7
239 | White, crop of 1879 ...| New Mexico...... T8, Consus -avvvreacacrivecnaranns 10.02 { 1.58 | 10.06 | .76 | 70.10 | 5,59 § .77 | 11.28 | 1.07 | 7871 | 691
\
240 | Red, crop of 1878...... Y 1, A 1 P PR 20,85} 1.60 | 11091 1.60 | 68.97 | 5,80 §1.70 | 12.43 | L79} 77.86 ) B.01
241 | Bansag Corn .oovvanenalavencsiaannnscacina. Not published; communicated by ] 11.84 | 1.07 8.811.28| 72.004.60§1.20 0,92 | 1,43 | 8226 510
Dr. S. P. Sharples. -
242 | WeSLOTDL COTH- e eeravufemerermmnmnnerensun. Rep. Ot. Agl Exp. St., 1880, p.8L....0 20.68 | .10 | 7.83 [ %.05| 6405|870 f1.60 | 0.83 {2.08| 8L.88 | 4.08
243 | Western cor. cavu...- Ihid, P8l .ceennnns waveemecansanas 20,22 | 1.18 8.54|1.67| 64,86 )| 3.5601.46 1 10.70 [ 2,09 | 8L 31| 4.45
244 | Western corn......... 16,411 1.25 8571176 6816 ) 8.85§1.50 | 10.26 | 210 | 8L55 | 4.4
Axerage (10 analyses). 14,10 | 1. 38 0.66| 173 68.82 [ 472161 | 1124 | 201 | 79.67 | 6,47
MAaximUM eeenninnaeefonne 20,68 160 11.44 (8. 18 7200 | 65,80 Qevvrra]onmemenifemmnnnfenneeiadannns
Minimum e e enaann 10.86 | 107 7.83 [ 1,28 64.86 | 8.55 avuun|evconmacfvanraafemaenancliveans
Average of all TANO- | eeeeniiavrnmriernfiminn e certcam i ceiinrrcsir e eenane 11,00 ) 1.51 ] 10.82 ) 1.80 | ©60.58 | 520§ 1.70 | 12.16 | 2,02 | 78,16 | 508
ties (98 analyses).
MAXIMUIN, ¢ouannecansfammvanssmcacecrrnnes]eamtnmneirercasnososenccmnrnnsasvnnns 20,68 | 2,22 | 15.31)4.94 | 77.34 | 9.51
Minimum. ccevemeeniafuomiainreriusmrianneennsnarcisnansrsarersnnonnasaanroan 410 | 1. 07 7.8310.78 | 61.78{ 3.40
'HOMINY.
[
245 | Hominy, B0nthern corn,|wemuueveenenvesvnene] TS CONBOY cermnevennnnrinriianaan, 18.62 | 0.87 8081033 77.180.42 § 0.43 9.84 10,88 | 83.86; 0.40
crop of 1879. ,
246 } Hominy, Indiana corn, |- ccervravmananvennes 4 2 13,86 | 0.39 8.41|0.31| 77.07 | 0.46 [ 0,45 9.71(0.36| 8395 0.5
crop of 1879, S
Average (2 onaly808) ... venerarasnnnneancnlee Mhseeemmesesasesnennnonanrran s 18,49 | 0.88 8.2670.32] 7.12 | 0.44 1 0.44 9.62 1 0.37 8016 | 0.8
CORN MITATL.
Y I VUSRI RN Rep. Conn, Ag'l Exp. 8t.,1877, p.56.] 12,01 (117 8.69|1.79{ 7193 | 861 §1.84 | 0.97)2.00| 82.60 | 403
248 H%gliﬂ tG‘rmuud Yellow |vcvneeneimnrccnarnn. 7 O 20,67 | 1.17 7.8110.93 ) 068,35 8.07]1.48 9.85 | 1.17 | 83.63| 3.87
nt. . .
249 | Weatern corfl. cavvicoidencmennninacnnan PP I 417 A0 T R, 21.67 | 1,16 7,88 1 1.41 | 65.88 | 2.50 7 1.48 0.42 | 1.80 | 8411 818
250 | Old Wostern ..o -vuvrefiaaminrriicncennn. Rep. Conn. Ag'l Bxp. St., 1880, p. 81§ 14,56 | 1.22 0.12 | 2.16 | 08.80 | 4,05 1.43 | 10.08 | 2.52 | 80.64 478
251 | Now York COrD..eeco.]eomriiinenccarennss AT, T ) RN 15.82 | 1.47 863|183 | 08773088172 1010 | 218 8L21| 470
262 Rep. N, J. Ag'l Exp. St., 1880, p. 46 ..} 13.87 { 1,83 7.88 | 1.60 | 71,92 | 8.40 | 1.54 9.15 ( 1.86 | 88.50 8.95
253 P PSP 12,79 1 1,40 7.81 | LG67| 72,70 { 3.73 ] 1,61 8.96(1.80 | 8386 427
..................................... 15,87 | 1.27| 819|161 | 60,50 | 3.46 j 1.50 | 0.76 | 102 82.72] 410
{ Maximmm «.oeeesmnnee|eeemnrannen crmremea]renevemeanr——————reaenanas U 2167 | L47| 912216 ] 7270 | 405 Joeneeileenrvnnilueeane SR
hY (TN Tn W [ N U G 12,99 1116 7.38 1 0,03 | 05.88 | 2,50 foeueni]ieneeee]inenaefeamvenaifrenens
VARIOUS WASTE PRODUCTS FROM MAIZE.
254 | Hominy chops..cvneilecieinnmeraarennanns Rep. Ct. Ag'l Bxp. §t.,1879,1.93 ...} 13.58 [ 2.44| 0.50 | 5.10| 6202 0.32 | 2.82| 10.88 | 8,70 | 71.83 | 10.7
255 | Hominy chops . c..cce|eacernnanans PRI [ 4.7 A ;S SR 11,56 | 2.67| 9.82|4.79| 62.58 | 8.58 {8,001 | 1110|543 ] 70.78| 0.0
250 | FLOMiIny CHOPS «eenmre|iinanreocranmessnnnn Rop.N.J. Ag'l Exp, St., 1880, p. 47 12.66 | 2.64 | o0.63 | 4,02 00,05 [10.20 § .02 | 102|450 69.71) 208
Average (8 analyses).. 12,55 | 2,58 9.65 | 4,00 | 6185 9.36
foximum ............ 13.63 | 2.67 9.82 | 4.79 | 62 58 |10.20
Minimum...eeaiaenen 11.56 | 2.44 0.60 [ 8.19 | 60.95 | 8.58
257 | Corn feol (@) -vroremr|onmanmnnnanninn .-| Rep. Gt Ag'l Exp. St.,1878,p.76....] 62.2710.27| 5671158 28.90}1.51 J0.70) 1508 410 | v6.62) 348
258 | Starch fe6d (@) -«---...lonrevenrcroeranreens R;p.s gmdd. Agl Bxp, St 187778, | 72.19 [ 0.12 | 2.56 {2.36 | 18.78 | 1.00 {0.43 | 12.88 [12.05 | erdo| T.16
250 | Reeidno from SATOL |-ua-eerereensnnnnnns Rep, N.J. Ag'l Exp, . 40, .60 0.4
worka {driod). i3 - 4 B Sts, 1880, p. 46 8,88 1102 1518 (8. 30 68.04 | .63 111! 1662011 ( 63.6
|-

420

a Waste product in starch manufacture,
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TasrE XXV.—CHEMICAT, COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS~Continued,

MAIZE COB.
Analysis, Caleulnted water froe.
i |4 g |2
g 4 g g
g 24 2 B
No. Varlety. Btate. Referenco. :3 P g B o8
3 v g2
IRLIEEEIE
RAE R IR A R
= 2 a =) o +3
P4l E8 (813 49 |&618 |3
940 | From sweet corn (Im- | Conneotiout ...... Rop. Ct. Ag'l Bxp. 86,1878, p.72...0 10,10 [ 6.70 | 8.56 [21.40 | 5114 (210 ) 7.45] 052 (23,50 66,80 | 2.34
moture),crep of "(7(a) .
961 | From sweet corn (fm- |....40 covueeiicnn.. Ibidey P72 evnenin e 002 )2.80 ) 3.00 |20.03| 5401 |0.84)2.86| 380 132,56 00.80| 0.02
mature),crop of '77(a) . )
ot | Prom sweat corn, erop oo 4o oioneaann .. Ihid., 1. 72 8.82 | 1.47 2.60 80.67 1 66,58 | 0,02 1,60 2,05 183,64 | 60.89( Lot
of 1877, .
963 | Obio Dent,erop of 1877 .. S 1bt‘d., D.7% 821 0,97 2.56 [30.00 | 56.90 | 0.28 { 1,06 2.79 |33.96 1 62.10 | 0,30
964 | Tuscarors, orop of 1877]....do «eoeenninennn Tvid., p.72.. 8,87 | 1.67 | 256 (80.01 | 57.15 [ 0.84 J 171 | 2.70 (32,75 | 62.98] 0.87
25 Vermom;_ }‘g’,}“ Cap, {..-. Ivid., p.72 8.4010.96 [ 208 30.47| 57.21 | 0,88 106 | =287 85,27 { 6245 0.36
orop O .
266 | Rowloy, orop of 1877..[.... Ivid., p.72 8.06 | 0,08 L8l (32,30 | 66.64 (0,231 07 1,97 (36.21 [ 6,50 0.25
067 | Canada Yellow... -... cees TWd, 78 . 4 62214 2.80 2076 | 57.72 | 0,61 § 2,81 2.54 92,17 | 02,43 0.55
968 { Bightaowed Yellow ..j.... R(l\)p.g(?lidd. Ag't Bxp, St., 1877-'78, | 11.456 | 1. 88 123 88.20 | 47.62 |0.08§1.562| 1.3348.21| 63.80 | 0.00
960 | Tellow Western (@) -..) INlinois ..--....... Agriculture of Mass,, 1870-'80,p. 260] 10, 00 | 0, 85 3,20 128,23 | 57.26 | 0.4140.04| 8.61 13187} 6362 ) 0.46
o701 Cobmenl ceeeesivanan. Marylond.........) {Rop, U, 8. Dopt. Ag,, 1878, 0,180 ...] 14.42 | 1.12 2,83 180,10 | 46.81{0.72f 181 2,72 42,18 | 62,95 ] 0.84
71 | Wheeler’s Prolifio (¢) .| Massachusetts....| Agrieulturo of Mass., 1870-'80, p. 2501 10, 00 | 1, 27 8.73 (20,87 ) 64,562 | 0,60 § 140 4.14 /38,20 | 60,560 0,07
272 | Sonthern White (@) . ..lv e sdo cavmaiien s J IO, D280 et e i rae i ieaes 10,00 | 0.68 .14 180.05 | 65.70 {1 0.34 § 0.75 3.48 [83.38 | 62011 0.38
278 | Norfolk ‘White........ North Carolina ._.| Rop. Ct. Ag'l Bxp, St., 1878, 72, 7181 1.88 1.81 120,80 | 69.57 0,81 f 148 1.94 82,10 | e4.20| 0.33
Average {8 AnlLYBE8) v v eaeviunananan,y F O veniean faaarannn 0,10 | .82 | 2,22 13204 | 04.85 | 0.43 §1.451 .44 185.20 | ©0.97 | 0.45
Maximuim. ccvvenen aan verra f AL46 | add | 260 (38,26 [ B0B7T f0.02 fuii)ieeiei e e
MIDHDU +eanaeenmcnacfeanmvarenannmmarancs 718006 ] 1282076 46.81|0.08 f...aifuennn-.. SR PN I
@ Notb included In the averagoe, Original water content not known.
0ATS, KERNTL,
74 | —, orop of 1877...... Comneoctient ,.....[ Rep, ])\/’?Iidﬂ. Ap't Xixp. B, 1877-'98, § 12,80 ) 3,08 8.00 )12.80 | 00,02 ) 4,70 B.40 89,13 14,71} 67.34 ) 538
‘ AT
25 | Common, crop of 1870.[. ... A0 .ccaweevaeeo.| T &, CONBUB. cavvnnvunen. . X 2,80 | 1006 ( 0.07 02.80/56.77§8.09 1100 [10.65 [ 68.82] 6.35
218 | Commen, erop of 1879, ... 80 . cevennaen.n IV eesiirviacanannacas . N 2.02 0.47 10.1L | 02,08 5.55 §8.21 | 10.44 1L 14| 60100 &1
217 | Common, crop of 1879. 0. .. .0 . eecvuervnane] Xid ... . X 2. 00 0.10 | 8,88 ( 63.15 | 5.40 §2.91 | 10.30 | 0.04 | 70.74 ? G 11
218 | Commion, crop of 1870.). ... A0 . eenwenuvenes 2.97 026 [ .87 ( 02,81 (6.30¢3.81) 10.82 3L o1 ) 60.45 , 0.91
20 | Common, erop of 1870.]....d0 . .vauuerran.. . 3.00 0.88 1804 61.88] 6,880 2.431 11.00110.04] 69,41 } 6,03
280 { White, orap of 1870 ...| Dakota owe.. PRSI & /21 P AL 8.56 | 18,00 | 7.64 | 08.38 | 5,40 4.03 | 14.768.68 | 66,30 G 21
281 [~y crop 0f 1879...... P T I &/ AU . 826 | 1200 723 00.20 ] 5.71]0.08; 13.04)8.18 ] 08.04) 646
282 | —, crop of 1879...... Tlinoiy «oovnenen,. Rop. Midd. Ag'l Txp. 86, p. 27..... 1,23 { 201 ] 1064 12,18 | 67,08 | 5.00 § 3.28 | 13.00 [18.72 | 04,30 5.70
283 1 Bedford, orop of 1879..) Massachusetts. ... U. 8, Consug - 081836 12181 0.87 ] 00,927 4,41 53,781 10,44 10,30 ) 67,551 4.8D
24 | Common, crop of 1870.| Michigan ......... TV et ieiiiicniiennnan o 1204 8.20( 10,60 ( 8,71 0104 48298040 12101901 00.37) 492
%5 | Chinese Hulless. . ..... MINNESOE e eevewee| IO v viaseancnienrneen BO1067 12,015 14301 1.47) 00.80 4000225 15,76 .64 8L 554
268 | Common.............. Neow Hampshive .| IDIid o vvnienaenennann 077 ] 8,15 | 11,66 ) 0,00 [ 00.47 | 4,30 88,52 12.05 (10.83 | 67.70 [ 4.9¢
27 { State, erop 0£ 1879 ....[ Now York. .. LI /11 NN g 03288 1008 8,761 OLRO{G.20k8.24) 1L.60) 0,80 60,461 5.90
28 WhiteStato, erop of "79).. .. R B/ o f 10,72 8.00) 2031 | 877 | OL20|4.04%3.36) 12.680.82 @8.41 [ 56.53
- ceas Ihi .. 10,00 2,02 18,92 | 7.87 | 0L0G| 4.87§3.20) 14,79 8,29 ] 08.30| 543
- i 006 1 206 | 1440 10.81 7 560.00 { 408 ) 250 ) 15,85 1L 36| 05,00 515
.72 | 201 1800|810 6L4d | 477§8.23 | 1447 ] 897 68,05 6.8
801|832 18,601 0,44 . 00.65) 4 00§ 8.63 | 15,04 110,47 66.67 | 4.49
. 0,00 | 2,82 1134|1079 60.26 | 4 48% 814 | 12,04 12,04 | G118 5.—00
AV&T'"{{O (RIED VLT O RN P PRPT RO o 10,66 1 205 ”—ﬁ 41 0 ()1‘I 6L1014.9783,20) 12.76 10,07 | 06831} 557
Maxhmum «eeeennnine e, N 12,86 | 8,65 | 14.40 12,80 66,80 | 677 fooovelevnnnnnidonnnns OGRS IO
LT SN I T wemrraonnas .91 | 201 | 800 | 14T ] BLOB| 0D §owernlurmmmroieneeridievmenndien.
OQATMEAL,
o Trom Treland.......... T. 8. Censaus g6 | L8] 1287 ) 0,60) 67.05) 8778200 1412 0.7 7355 0.62
85| “C" Aleron, Ohip. ... .| Ihid 0.23 | 1.00 | 14.87 (0,83 | 68,00 |7.00 | 212 | 16.86 | 0.88 | 7868 | 7.56

200 Hickory Nut, Now

! g2 {08! 14.10 {0.70] 68,22 | G.00 {216 | 16.46 | 0.86 | 7483 710
York; orop of 1879,

R Sﬂv&{k lﬁtre(g:aaflg%w I ... beremeraneeatanrneannans 813 [ 217 15.13 | L.15 | 66.62 | 6,80 [ 2.37 | 16,47 126 | 7250 | 7.40
i U

o Finhowd, Now ok, g18)1.80| 1625 |06 | oro2|o05)20s]| 170 00| 0] o

“ Ry Yo, exop 762|223 | 1o08|110] on.45 (707 {2a | 1582 |10 7208 | 7.08
orerage (8 anlyses)... 7.85 | 2.01 | 14.06)0.80| 67,56 7.00] 218 | 15,01 [0.03 | .31 | 7er
ﬁfmm“m""""---- 8.80 228 | 16.25 | 1,35 |, 0800 | 897 foueeeabiome Lol
D g.20 | 181 | 12,870,640 6662605 % ooufeeeeriifinne U

U !
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BARLEY, KERNEL.

T

Analysis. Caleulated water free,
= -l Y L
B g B 2
(-] 8 8 E
g B 24 2 B
No. Variety. State. Reference. & - & 8
g o 28
g Sg g 2
K 8 ?n 3 gE
g T : A
u g g | 2 . 5] &
3040 & |28 ()45 |21% |4
E |4 4 |83 gl<| 4 |&|8 |&
800 | Nepal (hald), orap of | California......... T. 8. CONBUS.vev ceenervmnavenesnnns 11,20 | 1.82 | 11.64 [1.28{ 72.87 | 100§ 205 | 13.11 | 144 | BL60{ 1.90
1879,
301 Nega! (bald), CTOP OFf |.oee0 <reneeeneanns 1Rep.T.S.Dep't Ag.,1878,p.148...) #7.28 | 104 | 18,17 | 1.55| 72.86 | 8.15 ] 2.09 | 14.10 | 1.67 | 78.65 | .40
1879.
302 [ieeece i rrraa. Dakoba - veveuenman 12,57 | 243 | 12.57 | 8.66 | 60,97 | 1.80 | 2.78 | 14.37 | 4.10 | 76.60 | 2.068
303 | Two-rowed ...cumennnn Massachusetts. ... 11,87 | 2,69 8,50 | 4.17 | 70.80 | 1.48 | 8.40 6.74 | 472 | 80.46 | 1.68
BO4 §oocesiee e rermnnnnaren New Humpshire .. 10,32 | 2.88 | 12.25 | 4.21| 68.08 | 1.6212.98) 13.66 | 470 | 70.86] 1.8
305 | Puoblo {bald) ... New Mexico...... 1L12 (1.8 | 1573 | 1.40| 67.08 | 1.019210 | 17.70 | .58 | 76.47| o.15
306 | Four-rowed. .. .| New York........ 12,43 | 2.81) 12,75 3.16 67.20 ) L.67 f 8.21 | 14.57 3,60 | 76,83 179
807 | Tworowed .oounnnnn-n RN [ R vaamne 11,00 [ 817} 14.87 [ 8.25} 66.72 | 1.4018.66 16.15)8.66 | 74.96 | 1.67
808 | Four-rowed........... Canads . ..vvnenen. 12,05 [ 2,61 | 10.62 | 3.81 | 60.83 | 1.68 § 2.86 12,08 | 3.78 | 79.87 | 1.90
Average (9 analysos)..jsseecacacenacracanes 11,08 | 2,47 ] .12.41 | 2.80 | 60.82 | 1.82 §2.78 | 18.96 (826 | 77.06 | 205
Maximum «.ceeveennsfiorraeranenirnnenan. 12,57 1 8.17 | 1678 [ 421 | T2.00 | B.15 foeeeon|iimiintferneai]iamenni i,
MIDIMUM. v cveremine]inenennnrrcirioeane 7.23 | 1.82 8,50 1,28 | 66.72 | 1.48 Jicuuii]eemeiiedaiic]innienid]vnanas
BARLEY PRODUCTS.
800 | Pearled barley. No. 8, | New York........ T.S.Consus vovevanencrcaceacnnnans 11.82 | 0.98 8.44[0.32| 77.76)0.68 ] 1.11 9,67 | 0.30 | 8819 | O™
orop of 1879,
310 | Barley meal..cvceuuenlennns frnmameewenany Rep. Midd, Ag'l Bxp. St.,1877-'78, 9.85 | 8,77 | 12.68 | 7.00 | 63.46 | 3.24 | 4.18 | 14.06 | 7.76 | 70.41 3.59
p.27.
BREWERS' GRAINS.
811 | Brewers' grains, fresll. |cacevrencenmnnn., Rep. Midd. Ag'! Exp, St.,1877-'78, § 75.24 | 0.20 | 5,04 | 3.87 | 13.10 [ 1.47 J 1,18 | 24,00 |15.62 | 63.20 | 5.92
. D.38. '
812 | Brewers' grains, fresh. Rep. Conn. B'd Ap,, 1872, p. 428..... 78.60 | 1.07 | 4.6038.11 | al12.68 j...... 4.98 | 2181 1446 | abB.72 |......
813 | Browers' grains, fresh.|. Rep. N.J. Ag’l Exp. St., 1880, p.46..] 76.40 | 0.87 | . 5.56 | 8.48 | 11.80 | .88 | 3.68 | 28.56 [14.53 | 50.27| 7.0
814 | Brewers’ graina, fresh. Thid, PodB . vvanniinnenmiienannn ~76.23 | 0.92 5.50 { 8.55 | 11.08 | 2.0643.87 | 23.89 [14.93 | 49.15| 8.06
Average (4 annlyses).. 76.50 10,791 5.44)3.40) 11.92
Maximom .o ecneesan. 78,860 | 1.07 5.94|8.87| 18.19
Minimum. .....ceaee.n. 75.24 | 0.29 4,09 ;811 11.68
815 | Dried brewers' graing. |.ccccevenvue enennns Rep.N.J. Ag'l Bxp, 86,1880, p.46..8 9,72 | 8.98 | 17.81 |11.63 | 52.45 [ 6,11 §4.10 | 19,17 [12.88 | 68.11| 5058
816 | Dried brewers’ grains. {Rep. U.8. Dep't Ap.,1878,p.137...) 10.24 1 2.70 | 21.60 |14.83 ) 43.80 0.60 ] 2.01 | 2411 16,67 ) 48.80) 7.42
817 | Xiln-dried brewers' Rep. Conn. Ag'l Exp,. St., 1880, p. 88 2.57 | 3.97 | 20,98 [11.79 | 54.89 | 6.40 § 4.07 | 20,92 [12.10 | 56.84 | G.67
grains,
818 Brsoi\ivers’ Eraing frOMm fuevenieneennranenn. Rop. N.J. Ag'l Exp. St,,1880, p. 46..] 066.97 [ 1.44 | 6.94 | 5.42 | 16.86 [ 2,57 { 4,83 | 20.88 [16.81 | 50,76} T.78
0. .
@ The fat not separated.
MALT SPROUTS. - -
819 | Maltaprouts.......... ~sseseeenaeasaneenns| Rep. Conn. Ag'l Bxp. 5t., 1877, p.50.] 1155 | 6.68 | 25.01 | 9.80 | 45.47 | 1,00 | 7.54 | 20.29 J0.52 | 6L62| L8
RYE, KERNEL.
820 [ Common, crop of 1878.| Mnssachusetts....| U.8. Censua «oueeermencennnnnnnan.. 12.58 | 1.87 |. 0.76| 1,60 | 72,01 {180 | 218 | 1L16 171 | 83.42 1.5
821 | Spring rye. .| Minnesota ........ b 177 SO SO 1272 |Lo4| 950 |1.00| 72,33 {161 {223 | 10.80 | 218 | 8286 1.8
822 | Common ...... -1 Wew Hampahire ..} Tbid ..cnvveerrcnninmrnneaianann.. .71 {167 | 1160 | 2.08| 7121 |1.46 212 | 18.24 [2.84 | 80.65( 1.05
823 | Common black. . o Newdersey..ooeee] ITHI@ ceennnnnniecviinmnranenansnanans 18,17 | 176 | 10.20 [ .50 | 778 | 163|202 | 1184173 82.66[ L7
824 | White Winter..,..... Pennsylvania..... Rep. U. 8. Dep'tAg,, 1878, p.148...] 8.68|1.87 | 12.07 [ L40| 73.91 | 2.07 ) 2.04 | 1321 [1.54 | 80.95| 2.2
Average (5analyses)..|-euecoceererans| coreeerieen e ea e e naen 1.77 | 186 | 10.06 | 1.67{ 72.48 | 161 {211 | 1207 (190 8230 18
Maximum .._......... 18,37 {104 | 1207 [ 2.08 | 7891 [ 2,07 fooeeeifoieiiviienennnfonnenes j
Minimam....... ... 868|175 | 0.50 | 140 | 7091 | 180 doeeiiiomiirariiimnnremeneanienen

422
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TapLE XXV.—CHEMICAL COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS—Continunoed.
RYE FLOUR. ‘
Analysis Caloulated water free.
= ] Y =
g g K| 2
2 g k g
. e R « ] RS
No. Variety. State. Reference. % o % %, . %
g €9 e =
. 5| E : 28
g ;| g g | &
Ela| 2218 |ols| 2)28]F |4
2 A = O = gl4dl 94 1838 g
;,; o (Southwick) ... -~ Massachusetts....| U, S CONBUB aennrenrnrnraransanenn 18.56 | 0,77 6.63) 0.40 | 77.78 | 0.86
496 | —— (DanbuUry) «ee---- Connectictt -..... B 4.1 P 12,86 | 0.72| G.04|0.48 | 78.67 | 0.80
B IO UTUUIUIN PURSPRRRRRPRIVR b 177 S emtneaneraana 12.02 | 0.76 | 6.00|0.45| 70.000.78
353 —— (Now Hampton)..| Now Jorsey . «esees] IDId ccmmnmneninnrininiiniii., 13, 58 _()_Qé 7.0? 0. 35 _,71 56| 0.82
Averago (4 0nalyses) ..l ecececamriamnennatl doecetiaaa e, bassararnenians 13,10 [ 0.72 0.65] 0,41 78.28 10,84
MBFAMIL <o evsaresan|oeesennsomenansnsane] cannemsmmenassssnnneresennssneonaens 18.58 | 0.77 | 7.05( 0.45 | 70.00 [ 0,89
MU e e eemnmme [ R heemaeneea .- 12,85 | 0,64 | 6.00|0.851 77.56 | 0.78
RYI: BRAN.
....................... anrersusnsaces.] Rop Midd. Ag'LExp, S, 1877, p.27 4 12.88 | 2,89 | 12.58 | 2.54 ] 00.00 | 215 } 5.82 | 1444 | 2.02| 76.85| 2.47
) J PO Rep. Conn, Ag'l Bxp. 8t., 1878, p.75.] 10.80 | 8.564 | 16.81 | 4.07 | 02.68 [ 2,00 .05 _18.74 ) 4.54 | 69,87 | 2.00
Avorage (2 8DAIFACR) .. |-eunreseeunsnannense] wennnn et eetaenmanas 1160 |8.217| 14,60 | 881 | 0482 | 2,88 { 3,63 | 16,50 | 8.78 | 73.96 | 269
BUCKWHEAT, KERNEL.
881 | Sitver Hull, crop of1879 14.82 [2.10 | 868 (777 o450 [2.28 ) 2.47| 10.08| B 12| 75717 2.62
332 | Common Gray, erep of |.... 13,08 | 2.04| 8.75!8380) 6470 218]270] 20.14)9.72 ) 74.01) 2.53
W70,
333 | Stlver Hull, cropof1870] Massachusetts....| JHd . .vueeieunensmraurecascneniann 12,78 | 1,67 | 10.08 (880 o468 |2.20] 180 1152 710,08 7404 266
334 | Silver Hull, cropof1879| Minnesotn ........ i 101,47 | 1.88 ] 1L.00|8.02| 6587 |2.31{2.07| 12429, (35 78.85 | 2.60
835 Colxg%mn Gray, orop of | New Hampshire .. 1,88 12,04} 10.18 | 9.37 1 64.83 {2,151 2.80 | 1148 110,881 73,92} 2.42
836 | Common, erop of 1670.[ New Jersey-...... 12,60 | 2,26 | 10.41 | 0.00 | 63.03 | 2.21 [ 2.67 [ 11.90 [10.28 | 72.78 | 2.52
837 | Common, erop of 1870.]....d0 e.ovrenannn. 18,60 | 2.07 | 10.71 | 8.88| 6203 | 221|280 12.38 {10.26 | 72.41| 2.60
858 | Sitvor-gray,oropof 1870 New TorK...owewn) TU envrnneenmnennenienianneoo ] 10,80 11,00 | 10.50 | 0,11} 65,12 | 2.80 z.z::. 178 110,22 | 73,00 | 2.67
Average (8 analyses)..].ceeensvecamcvancnns| sesucnocanncrnannuaraaan s nnraan 12, 62 : gi ig 23 gg: 2f ;3 §§: 232 1146 | 0.0L | 73.76 | 2,56
Maximum A . 3 5. 211 ORI PR IR R F,
Minimum L.57| 858|777 6263|215 feeer]eeareeafommnarforcnanni]inenns
BUCKWHEA'l FLOUR, FARINA, AND GROATS
39 ——(Souigll;g%’ck),omp Maasachusotta ....| U. 8. Consus..memmeennmeeennenne. 14,04 { 0.65 | 418|021 70.87|0.05§0.76| 4.93]|0.25| 9%.30| 876
of .
B340 —-(V&’Oz;‘t%%my),orop Connecticut.. .... Ibid ...... Hemmatevianasananenamnns 12,84 | 1.26 8,00 |0.86| 76,81 | 174145 9171 0,40 | 86.98 2.00
31 -——-(Dihg%ury),oropof BN T I IDbuemn ceomramnannn comnmananaes 12,981,268 | 7.26(0.27| 76.85 | 150 |L46| &81)03L| 8811/ 1,82
ATerage (3 ADAIYIOE) ..} urn s ivinareccinene|oanan e ccaaanaanreeeaaarn emmnmnncnneas 13,62 | 1. 06 6.48 10,28 77.34 | 1.33
Maximum . | 14,04 | 1.26 | 800 |0.85| 70.87 | L74 .
Minimum............. 12,78 | 0.65 | 4,18 | 0,21 75.81 [ 0.65
82 | Buckwhest  faring, 11,28 | .41 1 9,81 10.18} 8464028
crop of 1878, )
843 | Buckwheat  groats, |....d0 seueuenesn.n. IVieennnnsacracacrarn crnerannsnne 4 10,61 )0.57| 482{028| 8313|059 §0.64| 680|081 | 03.00} 0.66
erop of 1879, R
RICE.
844 | Carolina Golden Seed.|........... v Rep, U. S, Dep's Ag,, 1879, 1,102 ...] 1293 [0.88| 865]017| 77.70 1 0.27 | 0.44 | 0.82| 0,10 | 82.24{ 0.31
845 | Coroling White S0of-.|--evvrereeurrmnseees] TZ00 Do 102 mmnneeeme e aemcennees 1380034 smlo1| Mmelesofosel oslols) 8531 0.3
) 1Zbid. 92,81 0.82
6 | Jupan, fully cloaned ..|....o.oeveenr.on.... ATV P 102 e m e e eamaeaeeamnennas 13001043 586011 | 80.23| 028050 6.75[012| 9281| 0.
87| Japan............ FTVIA Py 302 e cemecreeecmnnnane 1402 | 0.42 | 7.44 (017 | 77.58[0.4210.48 | 805|020 | 00.17| 0.49
88 | Patna, Bongal ... RIR7 27T W T NP 12.85| 0.5 | 7.70|0.14| 7864|082 j0.40 | 884|016 | D0.23| 0.37
849 | Rangoon. ... ... | ATbE, D 102 i i 11450 0.3¢| 7.951010) s0.28 | 039§ .50} 30)0.20) D060} 0.4,
530 | Bassein, ¥, India B, D103 e e 11.98 | 0.48| 8.40|c1n| 7803 | 0c2lose| o702 8008 0.70
31 | White seed . .......... 19,16 | 0.83 | 605|019 | 8040|027 0. 88| 757|022 | 9LB2| 0.31
82| Honduras............. 180 | 0.84 | 7200010 80.11 {030 §0.30| 823|022 00,82 0.8
3 | Volanteer...... ...... 1145 | 0,40 | 6.83]0.40) 80.5510.8710.45| 7.72)|0.45) 00.0G) 0.42
Average (10 analyses). S5 i 0 58| 744 | 0,10 | 70.20 | 0.55 | 0.44 | 540 |0.91| 00.45| 0.41
Moximum ... [..... 14021 0.48 | 865 | 0.40 | 8056 0.62 foreri]ienminnsinmmesficniinniinnnas
| Minimun.... .. 1188 {0.88 | 6.8 |0.11] 7788 |0 . . "
8¢ | Rioemeal............ | ... Rep. Midd. Ag'l Exp. St., 1877-78,| 15.11 | 6. 03| 9.25]812| 59.88 | 161|720 10,04 0.56| 70.60 1.
.27 ,
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TABLE XXV.—CHEMICAL COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS—Continned,

SORGHUM SEED.

424

Analysis. Caloulated water freo,
= ] 2 =
| 5 g g
2 S 3 k:
a 34 2 B s
No. Varioty. State. Reference. Il ol & $
3 &7 3 g°
‘ : 5E z i
. J e . <8
LB | S B
g o =2 E = b 4 =] :é "‘E o
o s o b
E V4| 3 |E|1S |&l4|F |E|& |§

355 | Barly Amber . oeevnrne]orranraanas oo .| 1Rep. U. 8. Dep't Ag., 1679, p.64....] 10,57 | 1.81| 0.98 148 | 7150 |4.60|2.01| 10.17 | L 60| s0.01| 515

356 | Chinese.......... DOV IS ceeevnnnnn HZbid, Do 6ueernnncnnnsancnasanes ] 003 |147| 9.54|152| 73.59|3.05]1.64] 10.59 | 168 | g1 | 459

BE7 |emcieaene e verreneses| Covmectiont ......) LI Bull Gt Agl Bxp. St ...nenn 16,76 | 2.17 7.6718.21| 66.8113.861260 0.23 ) 3.85) 20,90 402

368 | Minn. Eaxly Amber...| Massachusetts....| IBid .coeevaerecneneecneracanssuaca.f] 15,04 | L.73 813 | 1.84 | 69.65 | 8.51]2 04 0.57 (2,28 | 8198/ 413
Averagoe (4 analyaea) . |....ooooooe eerneas tevmmnvemmnenasrremamnnesansocsannne | 18,08 | 1.7 883} 2.04| 70,41 (8.8
Maximum ..eeeneeeenn [SPPOR PR femebe euasasansesaananas [P veen-] 16.76 | 2,17 9.08 1821 78,50 |4.60
IMinimom....eeevune PR O, vernaraeas fenimegermeeserearaauaseseonn ot o 8,931 1.47 7.67 | 1.48] 06.81 | 3.36

MISCELLANEQUS CEREALS.

350 | Chinese corn..... PP renmreenan ..| tRep. U. 5. Dep’t Ag., 1879, p.101...} 7.87 | 1.46 9.63 | 1.799 | 75.50 (3.75(1.58 | 10.45|1.06 | 81.05 | 4.06
280 | Brown QurTs.-cceu.-.. s e aeananan e, FIbid, PoIOL ceceee e [ 7.6211L.68) 8.0L}152) 7650841841811 075 %es! e2.28) 43
STRAW.

861 | Wheat 8traw ...lovsuufeeiecercoaeareere...| Rep. N7, Ag'l Bxp, 86,1880, p.47 .0 778 | 8.17 | 2,10 [37.83 | 47.01 | 2.53 | 8.44 | 2.88 |40.48 | 50,00 2.7
862 | Qat SETAW....mv.suree.| Connecticot ...... Rep, Mid. Al Bxp. S6, 187778, | a12.50 | 181 | 280 [65.96 | 20.42 | 1.00 [2.07 | 2.3 08.90 | 50.10 | 115

p. 37.
. 863 | Rye stTaw onveevannan RPN R Rep. 7Mi(1(1. Ag'l Bxp. 8t., 1877-'78, | ¢12.50 | 8,08 6.89 (84,20 | 85.70 | R.68 | 9.18 7.88 (30,08 | 40.82 | 3,04
D. 37,

364 | Buclwhoat straw. .. .. serasseerecness-na..| Bull, Bussey Inat,, 1877, p. 54 .......] 10.35 | 4.04 4.98 [46.83 | 82.08 | 1.42 | 5.52 4.91 [62,28 | 35.71| 158

8066 | Buckwheat straw. ....|.... heemcesaesnaea, B P 7 N 10.89 | 65.16 3.83 144,03 | 34.40 | 1.70(5.76 8.72 160.12 | 28.51( L90
Avernge (2 analyBo8) e, | veereeenreaenre e oo e enenaen s e ternemaeas 10.87 | 5,05 8.86 [45.88 | 33.28 | 1.56 §5.64 | 482 [51.20 | a7.61| L74

a Reclkoned to this per cent, by the analyst for comparison.
CORN FODDER AND STOVER—FRESH.
866 | Sweet corn (befors | Connecticut -..... Rep. Conn. Ag'l Exp. St., 1878, p. 60.] 02,008 | 0.980| 0.866 | 1,003 8.108 | 0,145 13, 82' 12,22 | 26.84] 45,08 | 2.04
tassel), crop of 1871,
367 | Bweet 08111817;111. 3119 TR PR 1 S T0id., PO e ceiini e 88,280 | 1.269) 1.810 | 8.227| b5.736 | 0.169] 10,84/ 11.19 | 27,45 40.08 | 144
oT0P @ .

' 868 | Sweel corn (in "the {....30 ...... R TBid, 160 e e oo § 00,480 1 12040 0.804 [ 2,694 4.719 | 0.1301 11.59]  0.08 { 28,300 40,67 | 1.48

wilk), erop of 1877, : )

309 | Swoetcomn(fullyripe), |- ...do coveoennan . TBid, Dol eoeemeeiaeniaaeaenne, 80.740 | 2.334; 1.538 | 5.930) 0.207 | 0.244] 12,12 7.80 | 30.78) 47.94 | 1.27

crop of 1877, b

870 | Southern White -..... eetieamanaaeaaeaa, Rep. Mid. Ag'l Hep, St., 1877-78, . 85285, 700 | 0.84 { 1,270 | 4.600{ 7.280 | 0.210] 6.55| 8.87 | 82.17| 50,01 1.50

871 | Sonthern White ...... R B4 | veee[@85,700 | 1.28 | 1.200 | 4,950 6.730 | 0.180] 8.62] 8.44 | 84.60] 46,98 | 130

372 SoqthurnWiliho ................ betmmraan. IHide, P89 eeannnnns rrearcennaeaa a85.700 | 1.00 | 1.480 | 4,810 7.870 | 0.140{ 6.97| 10.38 | 80,16/ 51.48 | 1.01

873 | Norfolk White (corn | Connecticut ...... Am. Jour, Sci. & Arts, 1877, p, 203...f 87,180 | 0.24 | 0,880 | 4.380| 6.440 | 0.280] 6.57| 6.87 | 3419 s0.23 | 214

todder), crop o£1874,

37¢ | Norfolk white (corn |....do............. Ibid, D208 covenecveaacnae e aaanns 86,040 | 0.74 | 0.780 | 5,180 8.060 | 0.220] 4.95 5.10 | 84,45 53.95 | 146

fodder), erop of 1874, ) —— == g
Average (9 analyses). i ooovevneeiiimmieeificaneniaiannns Cteeesmerraanranans 86.800 | 1.160{ 1,180 | 4.130, 6.530 { 0.190] 9.11| 801 | 3100 49.47 [ L5
Maximom ....... O I evmrecnafraranenant it ranaa mevecaameenaa, 02,008 | 2.334| 1.538 | 5.930] ©.207 | 0.280
MIRIMAM .+ aevniiae et v e e e et e e 80,740 ) 0.740) " 0.780 | 1.903 - 8.108 | 0.139
@ Reckoned to this per cent. by the analyat for comparison.
¢ CORN FODDER AND STOVER—FIELD CURED OR DRIED.
875 | Ohio I())gxf&}stover), Connecticut ...... Rep. Conn. Ag'l Exp. St., 1878, p. 60§ 36.490 | 2.874| 4,623 |10. 077 85.781 | 1. 155t 4.52 7.98 | 80,04 56,36 1.80
erop A
876 | Norfolle ‘White (corn |....d0 «ecoesennn..| Am, Jour, Sei. & Arts, 1877, p.203..f 27. 500 | 4.760| 4. 970 124, 760] 36. 870 | 1.550] 6,57 | 6.86 | 5410 50.24 | %14
foddor), crop of 1874,
377 | Norfolk White (comn |....80 ceveevveaes .l T080, D203 cvuenenen e, . emaan 26.920 | 3.620] 8,700 |25.180) 89,420 | 1.070] 4.95 | 5.17 | 84.40] 53.06 | 140
fadder), crop of 1874. ,
878 | White Flint (stover), |....d0 ceenueennen.. Rep. Conn. Ag'l Exp. St., 1879, p.80.J. .......|...... [P F SR I 5.13 | 7.57|83.06) 5249 L75
crop of 1877,

370 | Fodder GO cneemevenfoneneanannnn srex-oof Rop, N.J. Ag'l Bxp. 81,1880, p. 47...f 14.900 | 5,950 2,390 |25, 360| 40.160 | 1180} 7.01 | 4.00 | 20.80 67.78 | 141
Average (4 analyses). . 29,480 | 8.750) 4. 730 |23, 200) 87. 400 ) 1200\ 5,81 ) 6,70 | 83.02) 83,17} L7
Maximom ............ 86.490 | 4,760 5.530 (25.180| 89. 420
Minimam ....ooo..... 14.960 | 5,950 8.300 (25,360 49, 160
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Tapre XXV.—CHEMICAL COMPOSITION OF AMERICAN CEREALS AND CEREAL PRODUCTS—Countinued,

ENSILAGED CORN YODDER.

Analysis, ‘ Calculated water free.
- o = o
] H Cl f
. &,
No. Varlety. State. Reforence. & 3 & 5
: 2 g° 2 2%
g 5g ~a -
: 4 ) g SE
jad g o a [l . B
"3 -=5 2 E 'g o El H g 2 )
& =3 i 3 = ~
B4 S |E|S |8)]4| 5 8|8 |&
.| Connecticub ....-. XI Bullelin N, J. Bxp. Sbo.oonveen.. 8210 | 1.02 | L2l (684| e62)07L)5T0| 0762083 5275 | 5,96
veeellO e Thid ceveaariiaenanns evmenenaans 83.00 | 0.81 | 106 |6.76{ 808|078 0402 645 8504 40.15) 4.44
«eeel0 vrrecaneenn.] LV Bullotin Conm. Ag'l Bxp. S6....) 82.00 | 104 | 197|670 o050 094584 | 707 | 2218 68037 1.01
.| Margland.........| XTI Bulletin N, . Bxp. 8b.cers cenuee 79.51 | .63 | 0.88|G.43| 12.03|0.62§7.120 | 4090|2093 oGoop| °&8
Massachusotts....| Thid........oo.onn. e 84,87 | 0.08| 106|501 7.03|0.4546.47 | 7.00]|37.08 4048 1 2.47
R T BT, Country Gentleman, Doc.0,1680 ... 80.70 [ 1.77 | 1.566|6.43{ 802 |0.62]0.171 808 |33.8% 4602 ! 291
Now Jersey....... XTI Bulletin N, J. Bxp. St.....o..... 77.41 | 1,00 102083 13.04 | 0.68 § 4.43 4,52 | 80.82) 67,72 .01
./ I .eodo .. - 83.02 { 1,43 0,04 } 5,18 8.28 | 0.65 § 8.67 5,70 | 3L 431 50.26 1 .04 i
388 fereeieeneeceierniiaes venellO enenn 8428196} 137 4.68| 7o1]{0s50)801| 872|207 5092 518 i
7. 1 I T Now York........ 80.86 ¢ 1.00 1.27 16,47 10.73 | 0.07 } 5,22 6,87 | 28.57) 56.14 | 3.70 {
E ) P SURRRUUUOUN JRY | S Ihid ...... e veeenanf BB04 | 1.40| 206 !6.85 0.60 f 8.50 | 0,44 | 95.41| 4058 | .04
Averago (11 analyses). 81,05 | .21 1.15 | 5,70 0,341 0.60 § 6.73 6.49 132,08] 5L49 | 8.98
Maximum .eviaenenen . 84,87 | 1.77 166|685 13.04 | 0,73 Jueenni]emnnnnns [P N P,
Minimum coooenenno-. 77,411 0.81 0.88 | 4.08 3V T O DU SN PR PR
SORGIIUNM LEAVES,
801 | Early Amber......... ceeirssesodananesann *Rep. U8 Dep't Ag., 1870, p. 57...0 75.00 | 3,87 3,28 | 4,00 | 13,35 |..c.an 15,49 13.14 [ 17, 98‘ ahd 89 ...,
892 | ONAUPAS . c e ceeeeeaafomannnsarennenuan PR LT £/ 70 | T i A, 70.70 | 8,28 2,43 | 4.81 { 413,28 18.51] @56, 08 |......
303 | Egyptian sugar cormMa.jeeeeeaancraanaaaenns b 7210 (18 67.30 | 8.41 3.71 | G81 | 1877 |. 20 83; a57. 89
Average (3 annlyses)..|..c... .. P vl T300 | 3,52 3141 6.21 | alb 13 ... 13,34 1L 64| 19,10 @b, 02 |......
MaxinImUm veveveesneafonnianannannsanmecnafsonneeasssanss et emrean ey 76.70 { 8,87 BTL|GBLalB 77 |eeeenfieenenevninnidonnifoen, PR .
Minimum ...ooovvoenn o heretaetianaratetenans 67.30 | 3.28 AR R ) RO LN 3 DO SUCRRI FRPDUR FOR PR RO, .
& Tho fat not separated, bub reekoned with tho earbhydrates. - :
SORGHUM~STRIPPED STALKS,
3 | Baxly Amber.........]ocieiniaannn, verenn| *Rop. U. 8, Dop't Ag., 1879, p. 67....8 76.70 | L50] 120 ) .89 | @17, 02 4,95 | 16.0I) @724 |......
835 | Honduras IR 217 0\ 08 (O, i 80,0008 0.06]|3.30|alh85 .. 4,81 | 16,48 @74.25 | .....
800 | Bgypiian sugar corn..|...... teevesnmuanns o V1T T 1 D PP 8400 | 0,00 042,00 | ql0,17 |. 6,00 | 10.82 «67.32 |.
Averago (3 analyses) .. 80,20 | 1,13 107 13,89 | ald 21 |...... 5. 66 5,56 17. 44/ a71. 85 |......
Maxinmum ............ . §4.90 | L8O ] 190 | 3.89 | @17 6% '
Mintmum veveuniaianc|oneennn, P R ceaaer o rnanaarnarenen 7670 | 080 0.06 | 2,00 | @10, 17
o The fat not separated.
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808 | Honduras. ..oveurnrussfavunaancmncmnaonnn IR /T T S A o8t00] 0600 062381 all47 |... .. 3.76 | 6.87 | 20,66 @TL72 |.cenan
30 | Egyptian sugar corn..|..... rereramvm———ns ATy PeBTememaenemeanassmmmeemes 88,70 | 0.55| o068 |28 anot|...... 4.87 | 6.04 | 2500 G409 ..
Avernge (3 analy8em) «u|-veernvarennneerineefiamnns reeeaeas rvraenaneenen veeod 85,40 | 0,50 | o0.65|3.08 |a0.22]...... 4014 46212169 @B0.05 |......
B U EU SN AU R 85,70 | 0.62| 0.08 3.1 |ait02]..
MDA «oviivinnsaaficennn vaennnseeauens|snnanneneasomnnnsrensmansens teeamnman 83.70 | 0.65 0.62 283 a7, 24 /.
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NOTES PERTAINING TO SOME OF THE ANALYSES OF THE I’REOEDIN(% TABLE. .

No. 2. “Milling Extra, Detroit inspection.” The figures given in the reforence cited differ from those given here, having been
corrected by the analyst. The same is true of Nos. 115, 116, 117, 118, 268, and 282,

No. 3. Is ““No. 1 White Winter” of the New York Produce Exchange inspection.

No. 19. Grown on “limestone land”; northern New Jersey.

No. 20. Grown on ¥ gray rocls gravel soil”, northern New Jersey, and considered by local millers to bg the hest New Jersey whest,

No. 21, White Winter, Orleans county, New York. Grown with the use of phosphates, and ‘‘ averaging 30 or 35 bushels per acre”,
Grains plumy, 12,236 grains per pound, or 734,160 grains per bushel of 60 pounds, and of the grade from which the flour No. 105 is mads,

No. 42. Red Winter, Orleans county, New York. Grown with phosphates, and yielding 30 bushels per acre. Grains small ; 16,200
grains per pound ; 972,000 grains per bushel.

No. 40, Fulfz, winter. Grown on the farm of the State University of Wisconsin,

No. 57. “No.?2 Red Winter” of the New York Produce Exchange inspection. Not plump ; runs about 14,277 graing to the pound,
equal to 856,620 grains per bushel. ‘ :

No. 58 “Maocaroni” wheat, Chico, California, A very hard wheat; grains very long and large, running about 7,781 grains per pound,
or 466,500 grains per bushel. ‘

No. 59. “Macaroni” wheat, San Joaguin valley, California, from seed said to have come originally from Chili. Much like the laat in
looks; 7,443 grains per pound, or about 446,580 grains per bushel. _

No. 60, “White Club,” Chico, California. .

No. 61. “No. 17 (white), as graded by the grain standard committee of the San Francisco Produce Exchange.

No. 62. “Scoteh Fife,” gpring ; Barnes county, Dakota. ¢ Yield, 30 hushels per acre; weight, 63 pounds per bushel; soil, black sandy
loam.”

No. 63. “Seotch Pife,” spring ; Cass county, Dalota. ‘‘Yield, 81 bushels per acre; weight, 62 pounds per bushel; soil, black sandy
loam.”

No, 64, “Amber Besrded,” spring. Grown on “high, strong soil”, Androscoggin county, Maine. Color, dark; 13,743 grains per
pound; 824,580 grains per bushel.

No. 70. “Red Mammoth,” spring. Grown on the farm of the State University of Wisconsin.

Wheat flour Nos. 93, 94, 95, 96, 97, 98, 99,100, 101,102, 103, 104, 108, 109, 110, 111, 121,122, and 123 were bought in the markets, and the
brands and sonrces are those under which the public bought them. :

No. 100, Purports to be made of the ‘¢ entire wheat”, only the outer cuticle removed, (This cuticle is the bran, No. 124, of these
tables.) All the rest of the kernel goes in and is ground fine; is not a Graham flour. It is a very strong flour; makes bread of excellent
quality, very light in texture, but is much darker in color than would be inferred from the color of the flour, Made at Franklin Mills,
Tockport, New York. . ) )

No. 101, ‘‘Baking Flour,” patent, Purports to be of all spring wheat; manufactured at Milwaukee, Wisconsin.

No. 102. ¢ Perfection,” made by the Yeager Milling Company, 86, Louis, Missouri.

No. 103. “ White Silk,” a straight flour, and popular for pastry, St. Louis, Missouxi.

No. 104. ““Snowtilake,” an excellent pastry flour, made at Greenville City Mills, Greenville, Montcalm eounty, Michigan.

No. 105, “Hill’s XXXX,” made at Medina Falls Flouring Mills, Medina, Orleans county, New York, of white winter wheat grown in
that region (No. 21 of these tiables), and is a popular family flour, . :

No. 106, *‘Bluejacket,” made at the same mills with the last from red winter wheat (No. 42 of these tables), and is a very strong
flour.

No. 107, Made from New Jersey wheat at the Imlaydale Mills, New Hampton, Hunterdon county, New Jersey.

[Nos. 105, 106, and 107 were obtained from the manufacturers, and not in the markets.]

No, 108. ** Superlative,” patent, Washburn, Croshy & Company, Minneapolis, Minnesota,

No. 109, ““Palisade” sbraight, Theonard, Day & Co., Minneapolis, Minnesota.

No. 110, “Tarly Riser,” patent, made at Sparta, Randolph county, Illinois.

No. 111 **Bain's Choice,” straight, made by the Atlantic Milling Company, St. Louis, Missouxi.

Nos. 115, 116, 117, and 118, see note under No. 2. :

No. 119. Bonght in the market, and purporting to be made from Minnesota spring wheat.

No. 121, Graham fiour, Rochester, Now York,

No. 122, Graham flonr, Honeoye, Ontario connty, New York.

No. 123, ‘“Xelly's No. 1 Graham flour,” Rochester Hygienic Mills, Rochester, New York. )

No. 124. This is the bran removed from the entire wheat, No. 100. Tt is the least nutritious of all the brans analyzed and recorded
in these tables. o .

No. 145. White pop-corn, grown in Harbford county, Conneeticut, four years old ab the time of analysis ; nearly every grain pops on
roasting,

No. 164, ““Wanshalrum,” Middlesex conuty, Massachusetts, a very firm, flinty, heavy flint corn, much of which pops on roasting.

Nos. 1566, 157, 158, 159, and 160. The figures here given arc those fonnd by actual analysis, and differ from those published in the
reference cited, where they (along with analyses Nos. 269, 271, and 272) are calenlated to & uniform standard of 10 per cent, water.

Na. 178, An eight-rowed White and Yellow pop-corn, mixed, from Tomplkins county, New York,

No. 193. “Yellow Dent,” Chico, Butte county, California. :

No. 214. “Yellow Dent” Becker county, Minnesota, grown on black sandy loam.

No. 219. Immature sweet corn, in the “blister? stage, and hefore quite it for ¢ Dboiling ears”. The entire plant, ag cut up for fodder
at this atage, is vepresented in analysis No. 367, and of the cob, No. 260,

No. 220. Tmmature sweet corn, just the right stage for boiling as * green corn”,
fodder or goiling, at this date, is given in analysis No. 368, and of the cob, No. 261.

.'N.o. 221. Ripe sweet cory, of same kind and cultivation as the last two samples. The composition of the entire plant is given in
analysis No. 369. For full information respecting this and the two preceding analyses consult Nos, 219, 220,221, 260, 261, 262, 366, 367,368,
and 369, in Table XXV, ‘ .

No. 239. A peculiar white-grained starchy corn, grown with irrigation, by the Pueblo Indians, at Taos, New Mexico.

No. 240. From the same locality, very deep red or almost black in color, but the interior white; the favorite corn with the Indians
for making cakes, and the variety is said to have been cultivated from time immemorial,
426

The composition of the whole plant, as cut up for
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Ko. 245. «Hominy,” manufactured by Miles & Holman, New York, “from clhoice southern corn, crop of 1879.” Obtained from the
mannfacturers. o A . .

No. 246, ¢ Hominy, » ggme manufacturers, ¢‘ from Indiana white eorn, erop of 1879,

Nos. 252 and 253. The kind not stated in the place cited.

Nos. 260, 261, and 262 are the cobs from the same snmples of corn cited under analyses Nos. 219, 220, 221, 366, 367, 368, and 369.

¥o. 268. Seo note under No. 2. .

Nos. 268, 274, and 272, The figures here given are those published in the place cited, and have the water caloculated to a uniform
standard of 10 per cent. See notes under Nos. 166, 157, ate. ' , 8
T Nos. 275, 276,277,278, and 270 ave frow different loealities in Litch field conunty, Connecticut. 4sawhole, they are poorin albuminoids.
Thess were sll grown by goad farmers, .

¥Yo. 280, White oats, Red River valloy, Cass county, Dakota; soil, black loam; yield, 58 bushels per acre; weight, 35 pounds per
bush(;}o' 281, Oats, Barues cotnty, Dakota; “upland prairie; soil, dork loam, 20 inches deep; yield, 85 bushels per acre; weight, 41
pounds per bushel, ”

No, 282, “No. 1 White Oats, probably Tllinois,” Seo alse note under No. 2. .

No. 283. Bedford oats, grown in eastern Massachusetts, and alleged to weigh 40 pounds per bushel; apparently weighs 33 or 36 pounds.
Sold in the seed-stores in Boston for sced, .

No. 284, Sold in the sced-stores of New Haven as *Michigan Oats ” for local use for seed.

No. 286, Oats ¢ of the enmmon sort”; grown on the college farm af Hanover, New Hamypshire; weight, 82 pounds per bushel,

Nos. 287, 288, and 280, The term “State Oats” 1s used in New England as well as in New York to designate oats grown in tho state
of Now York excepting Long Island. )

No. 287, Sold in the fecd-stores of Now Haven as “‘State Oals”, grown in northern New York; weight, about 32 pounds per bushel,

No. 288. White ' State Oats”, purporting to havoe boon grown in western New York.

No. 289, Common oats, grown on the highlands in Tompkins county, New York.

No. 280, “Schoenen” oats, from New York stato, purchased in the secd-stores of New York, .

No. 291.- ¢/ Probestein” oats, Seneca county, Now York; weighs 37 pounds perbushel. Probably the name and origin is tho * Probestei”
oats of Germany.

No. 202, ¢ White Probestein,” New York state,

Ne. 293, Heavy aats from the castern ond of Long Island, where tho variety has been cultivated for many years under no particular
nams; weighs 42 pounds per bushel.

No. 204, Trish oatmeal, Watergate mills, Dublin, Ircland.

No, 295, “Pin-head” oatmenl, ‘‘brand C,” manufactured by F. Schumacher, Akron, Ohio.

No. 206, ‘ Hickory Nut” oatmeal, manufactured from Iowa oats, crop of 1879, hy Miles & Helman, New York,

No, 207, ¢ &ilver Medal” oatmmeal, manufactnred from owa oats, same firm as above,

No, 208, “Pin-head” oatmenl, manufactured from Minois oabs, crop of 1379, by sawme firny,

Mo, 299, Manufactured from Illinois oads, erop of 1879, by samo firm,

(Oatmeala 204 and 205 vvere bought in the maskots ; 206, 207, 208, and 209 were direct from the manufncturers.)

No. 300. Nepal (bald) barley, Chico, Butte county, California. :

No. 302. Baxley, Red River valley, Cnss county, Dakota. *Soil, blaek loam; yield, 40 bushels per acre; wejght, 50 pounds per
bughel.” . .
No. 803, Two-rowed barlay, from Bssex couunty, castern Massachusetis.

No. 304, Trom the state agricultural colloge farm at Flanover, Noew Hampshire, o

No. 305, A skinless baxley, grown by the Pueblo Indians at Taos, New Moxico, with irdgation, It is the richest American grain in
albuminoids yet analyzed. ‘

No. 306, Four-rowed barley, from Senaca county, Now Yorle; weight, 49 pounds per bushel.

No. 807, Two-rowed batley, from Seneca connty, Now York ; weight, 52 pounds per busghel, .

No..308. Canada harley, brought into Now England for seed, :

No. 308, *Pourled Barley, No, 3,” manulfactured by Miles & Holman, of New York, from New York state two-rowed barley.

No, 320, Comuynon rye, Middlesex connty, Massachusetts. ’
) hNo‘ 1. 8pring rye, from Wadena county, M'im.msom. # Soil, black sandy loam; yield, 28.5 bushels per acre; weight, 58 pounds per
ushel,”
No. 322, Common rye from the state agrienltural collega farm, Hanover, New Hampshire.
No, 323, Common blaek vye, Cumberland county, New Jorsey.
No. 325. Rye flour, maunfactured ot Southwick, Hampden county, Massachusetts, and purporting to be from rye of that Tegion,
No. 326, Rye flonr manufactured at Danbury, Conuseticnt.
No. 327, Rye flour bonght in the market ; of unknown origin.
No. 328, Rye flour made from New Jersoy rye at tho Imlaydale mills, New Hampton, New Jersey.
[Noa. 325, 326, and 827 were bought in $ho market;; 328 and 520 wero obtainod from the manufacturer.)
No. 831, 8ilver Full buckwheat, New Haven county, Conuecticut. , '
No. 832, Common gray huckwheat, Guilford, Connecticut.
No. 333, Silver Hull huckwheat, Massachusetts, piu‘porting to weigh 54 pounds per bughel,
No. 334. Silver Hull huckwheat, hought in the seed-stores at New York, and purporting to have been grown in Minnesots.
No. 335, Common gray buckwhoat from the state ggricultural college farm ot Hanover, Now Hampshire.
No. 336. Comumen buekwheat from New J arsey, alloged to weigh 49 ponnds per bushel.
No. 337, Gommon buckwheat from Cumberland connty, Now Jersey.
No, 338, Silver-gray hackwheat, Tompking county, Now York. Not so plump as usualin this locality.
No. 339, Buckwheat flonr made at Southwick, Hampden county, Massachnsetts. ‘
No. 340. Buckwheat flour made by the Platt Milling Company, Waterbury, Connecticut.
No. 341, Buckwheat flonr manufactured by Crofut & Sons, Danbury, Connecticut. .
1\10' 342, Buclwheat faring, mannfactured trom Now York state buckwheat, crop of 1879, by Miles & Holman, New York.
No. 343, Buokwheat groats, same origin with lash,

[Nos. 339, 340, and 841 wevoe bought in 4o markat; 342 and 343 were farnished by the mapufacturers,] 7
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No. 357. The analysis republished later in the Rep. Conn. Ag’l Exp. Station for 1881, p. 82.

No, 366, Cut just hefore the tassels appeared (July 26, 1877), . )

No. 367. Cut (from the same field) fifteen days later (August 9), when iu full silk. The composition of the immatured kernels is
given in 219, . L

No, 368. Cut sixiren days later (August 25), the kernels full size for eating as ** green corn”. Their composition is given in analysis
No. 220.

No. 369. Cut one month Inter (September 25), when the stalks and ears were ripe and neatly dry. ‘The analyses for these four soraples
represent the entire plant, leaves, tassel, stalk, ear, and husk—the whole plant, except the stubble and roots, which were rejected.
The composition of the ripe kernels is given in analysis No. 221, :

{Nos. 368, 307, 368, and 360 represent the composition of the entire corn plant at different stages of growth, and. the analyses Nos. 219, 220, and 221 represent the
composition of the kernel, and 260, 261, and 262 of ihe cob, at the same stages. The variety was medium, o large variety of sweet corr, and was grown by T §, Gold,

eaq., secretary of the Connecticnt State Board of Agriculture, in Litchfleld connty, Connecticut. It was planted in rich, well:manured soil, June 1, 1877, the hills 2%
feet apart in the rows, and the rows 3 feet {from each other, making 4,800 hills per acre. For fuller description, see reference cited.]

Nog. 373 and 376 are analyses of maize fodder grown in southern Connecticut from Norfolk white corn, raised on an inverted sod,
long-tilled ground with the help of stable manure. The seed was sown in drills 24 inches apart, 3 bushels per acre. When harvested,
the stalls had an average height of 10 or 12 feet, many of them measuring 14 feeb, with a very uniform diameter of rarely more than
eleven-sixteenths of an ineh. The yield amounted to 54,723 pounds fresh, or 9,583 pounds field-cured fodder.

Nos. 374 and 877 are of the same variety, same cultivation and treatment, except that it was taken from new ground which had
borne two rye crops, was seeded, had been in pasture for five years, was then plowed, and had carried two successive crops of corn fodder,
of which this was the last, On this ground no stable manure had ever been applied. The yield amounted to 51,074 pounds per acre
fresh, or 10,454 pounds field-cared.

No. 375 is corn stover, (Stover is the stalks, leaves, and husks from which the ripe corn has been husked.) Dent corn raised on
the same farm with the last analysis of corn fodder. ‘ .

No. 378. White flint stover. In the publication cited for this analysis the figures seem different from this, because it there appears
in o table in which several analyses are calculated to one water content. Here the analysis is given caleulated water-free, and of cowrse
both are then the same.

Nos. 380 and 381, Republished later in Rep. N. J. Ag’l Exp, Station for 1881, p, 55. The figures here given are those of the original
bulletin, and in analysis 381 differ from those in the later report. '

No. 382. Republished later in Rep, Conn, Ag’l Exp. Station for 1881, p. 89.

METHOD OF ANALYSIS.

Inasmuch as the value and the aceuracy of chemical analyses depend as well upon the methods pursued as upon
the skill and the knowledge of the chemist, the method pursued by Mr. Penfield in making the analyses for the Census
Office is here briefly sketched. It is the same as that used by Professor 8. W. Johmson, of the Sheffield Scientific
School of Yale College, in the laboratory of that institution, and also in the laboratory of the Connecticut
Agricultural Iixperiment Station, which is nnder his direction, and is the method usually employed in the variou
agricultural experiment stations, both in America and in Europe. :

PREPARATION OF THE SAMPLE.—A fair saraple of the material to be analyzed (grain, flour, or other mill produet),
of a pound, more or less, is taken for analysis and kept hermetically sealed to prevent any change in its hygroscopie
condition during the time it is under investigation, If of grain or other coarse product, the whole sample is ground
and reground in an iron mill until it all passes through a sieve with meshes one twenty-fifth of an inch in diameter,
or, in case of such as have a tough husk, like oats and barley, the nltimate sifting is through meshes one-sixteenth
of an inch in diameter, The ground sample is thoroughly mixed and then tightly closed in a glass vessel, and
portions of it are used for the various determinations. :

THE DETERMINATION OF ASH.—Three grams are burned to ashes in a platinum tray in a gas muoffle-fornace. The
temperature is kept below full redness until the earbon is completely burned away, and the ash is weighed direetly.

DETERMINATION OF ALBUMINOIDS.~—Nitrogen is determined by thp soda-lime process in the usnal way, and
the per cent. of nitrogen found is multiplied by the usual factor, 6, and the product is reckoned as the percentage
of albumineids,

DETERMINATION OF FIBER.—Three grams are boiled for half an hour in a large flask with 200 cubie centimeters
of 1% per cent. sulphuric acid, adding water from time to time to replace what is lost hy evaporation. After the
hoiling, the flask is placed in an inclined position until its contents have settled. Then the liquid is decanted as
completely as is practicable. Two hundred cobic centimeters of water are then added to the residue in the flask
and again boiled for half an hour. The liquid is decanted as before, and the residue is again boiled half an hour
with 200 cubie centimeters of water, and again decanted. The solutions obtained in these sucecessive decantations
are united and allowed to stand and settle, and any particles of fiber separating from them are transferred to the
flask. Two hundred cubic centimeters of 13 per cent. solution of caustic potash are now poured into the flaslk, and
the whole is boiled for half an hour, Then the liquid is allowed to settle, is decanted as before, and the residue is
washed by boiling for half an hour with successive portions of distilled water, precisely as described above.

The undissolved fiber is then collected on an ashestus filter in a Gooch crucible, washed first with hot water,

“then with acidulated water, then again with water, then with alcohol, and finally with ether. It is dried at 1000
C. (212° T.) and weighed. The whole is then ignited, and the weight of the ash found is deducted from the
weight of the fiber. .

The albuminoids, if any, existing in the fiber are neglected in the analyses cited above, experiment proving that

the amount is too insignificant to be of importance. Several examinations of the fiber from buckwheat showed an
428
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amount of albnmiuqids equal to only 0.(')7 per cent, of‘the meal use.d. Wheat bran gave 0.04 per cent.; oats and
parley none. The fiber rec}zoned abc'we is the “.crudfa fiber” of chemists, sometimes called also “woody fiber” and
ueellulose” by different writers. It is found chiefly in the bran or huslk,

DEIERMINATION OF WATER.—Two grams of t.he mqterial are dried in & vacummn at a temperature of 110° C,
(2300 T.), and the water is caleulated from the loss in weight. The method is as follows:

A rectangular copper water-bath is used, supplied with a solution of sodinm nitrate of such strength as to boil
at 1100 C. (2300 F.). This water-bath has a single opening, into which a condenser is fitted, which condenses
the steam and returns ity thus keeping the solution of the same strength and its boiling point constant. In the top

" of the bath are four eylindrical closed dry wells, reaching well down into the boiling solution. The weighing flasks,
containing the material to be dried, fit closely into these wells, and are connected by means of rubber stoppers
and suitable connections with an air-pump. (A Richards filter-pump was used in these analyses to produce a
yacuum,) The drying by this means is usually complete in six hors.

DETERMINATION OF FAT~The dry material obtained in determining the water is transferred to a fat extractor
furnished with a weighed flask, and the fats are extracted with anhydrous ether for five or six hours. The flask
with the fat is dried at 100° C. and weighed. It is unnecessary to deseribe the apparatus in detail, further than to
gay that the ether is volatilized and condensed over and over again, the condensed produet returning through the
material from which the fat is to be extracted.

DETERMINATION OF CARBHYDRATES.—The carbhydrates are not determined directly. The difference between
the sum of all the per cents obtained in the other ingredients and 100 per cent. is reckoned as earbhydrates.

COST AND METHODS OF PRODUCTION.
SPROIAL SOHEDULB,

To elicit information the following special schedule was w(ldresse‘d to prominent farmers in every county in the
grain-growing states and in nearly every county in the United States, frequently to several persons in the same
county, embracing the correspondents of the United States Department of Agriculture and other farmers, the
officers of agricultural societies, ote., whose names were accessible to this office. The answers were very numerous,
and in most cases apparently compiled with care, but, as might be reasonably expected, were most conflicting in all
details in which quantity and cost were involved. So far as possible, the answers have been used in the preparation
of this report.  The inherent difficulty of giving exact data as to the cost of produetion is disenssed later :

[Tenth consus of the United States.]
RETURNS UPON THE PRODUCTION OF CEREALS,

DEPARTMENT OF THE INTERIOR,
CeNsus OFFICE,
. Fashington, D. C., April 6, 1880,

In accordance with the provisions of the act of Congress approved Mareh 3, 1879, Professor William I. Brewer, Sheffield Scientifio
8chool, New Haven, Connecticwt, has been appointed the special agent of the Censur Office to have charge of the inguiry into the
statistics of the produetion of cereals. The special agoent thus appointed has all the authority of a census enumerator under the act of
Murch 3, 1879, and is empowered to conduct in his own name the correspondence relating to the foregoing braneh of agriculturs,

All persons to whom he may address these inquiries are requested to return their answers to this offies, for which purpose a stamped
envelope is herewith inclosed.

. FRANCIS A. WALKER,
\ ' Superintendent of Census.

PRODUCTION OF CEREALS.

Personsrecoiving this schedule are requested to enter their answers in the blank spaces after the questions, Any further information
(not oalle.d for.bh by the questions) relating to the production of coreals, and which may be deemed important in the locality described,
may be given in such shape as the writer chooses. '
{

A —LOCATION.

1. Btate: 5 county: ; town:

2. What proportion of the land devoted to grain-raising is—
Hilly ? '
Rolling 2

Level, alluvial, or bottom land ¢
. What is the prevailing kind of soil (as clay, loam, alluvial, black prairie, eto.)?
+ What is the eharacter of the subsoil ¢
. &Zis :130 l.a.nd originally covered with forest or prairie
. th;t is the uyemge value per acre of the grain farms of your region?
: ! Proportion of the grain farms are managed by their owners, and what by tenants !

a2 S Ov o 0
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11.
12.
13.

14.
15.
16.
17.

19.
20.

22

23.

25.
26,

37.
38,

39,
40.
41,
product
42,

43.

44.
45

486.
47.
48.
49,
50.
51,
52.
from it:?
53.

THE CEREALS.

What proportion of the hired laborof the grain farms ig hired by the month or year?
‘What proportion is hired by the day ?

., What proportion of the hired laborers on the grain farms board with theix: employers? ) -
. What is the leading agricultural industry? Grain-growing, cotton-planting, sugar-planting, grazing.

What are the four most important grain crops grown in your region (State them in theixf order, the most important first,)
Is there any one system of rotation of crops generally practiced? I@' 80, what is the rotation?
How long sinee the region was settled and bronght into general cultivation?

P B.—WHEAT.

How does the yield of wheat per acrein 1879 compare with the yield in 18787

With that of 18771

How does the quality of the crop of 1879 conpare with that of 1878%

With that of 1877 % .

‘What is nsually considered a fair yield to be anticipated in your region of winter wheat (bushels per acre)?
Of spring wheat? . . '

What was the largest yield per acrg you know of in your region in 1879%

. What varicties of winter wheat ate most commonly grown ¥

‘What of spring wheat? 5
What was tho average weight per measured bushel of the winter wheat of the crop of 18797

. Of the spring wheat? .

Is more wheat grown in your region than is needed for local consumption ?
PREPARATION OF THE SOIL.

’; 03
‘What proportion of the soil is plowed more than once in preparing for wheat?

. What is the nsual depth (ip inches) of plowing for wheat ?

What is an average day’s work forman and team in plowing ¢
What is the price per acre for contract plowing?

a. Breaking prairie.

b. Breaking meadow or pasture sod.

¢. Breaking stubble or fallow land.

. What proportion of the acreage of wheat grown in 1879 has any manure or fertilizer'wha.tever applied to the crop?
. What proportion of the acreage had any fertilizer applied other than that produced on the farm ?

SOWING.

. What date is preferred for sowing winter wheat in your region ¥

. How early and how late may it be sown with reagonable expectation of a profitable crop?

. What date is preferred for sowing spring wheat ¢

. How early and how late may it be cown? '

. What proportion of .all the wheat grown in your region is sown by hand, and what by sowme kind of machine or drill?
. What proportion is sown broadeast, an@ what proportion is in drills?

. If either way is preferred, state why.

. When sown by hand, what is an average day’s work?

When drilled in or sown with machine, what is an average day’s work for man and team?

How much seed is usually used per d@xe Whlen drilled in?

How much when sown broadeast? ¥ .

Is there usually any special preparation of the seed before sowing? If yes, what preparation?

Is it considered important to often change the seed, and to get it from another locality

Have you known imstances of spring eultivation or horse-hoeing of winter wheat? If yes, with what results in enlarged
ion? i ‘
Is it common to use the roller in the spring on lands where the wheat is liable to winter-kill¥

%
HARVESTING/ WHEAT ANDP PREPARATION FOR MARKET.

At what date did the wheat harvest of 1879 begin?

When wasg it af its height 1

When did it end ¢

What proportion was cut by hand, and what by machine?

‘When cut by hand, what is an average day's work for cutting?

For binding and putting into shocks? :

If the work of cutting and putting up is done by gang, how many men in a gang, and what is a day’s work !t
What wages were paid harvest hands in 1879¢.

If cut by machine, what is an average day’s work for one man, teaw, and machine ?

How many additional hands are required to rake, bind, and put into shock where this is done ?

What proportion is not bound into shenves at all?

If the work is done by gang, how many hands in a gang, and whatb is their average day’s work?

What proportien of the crop is stacked or put into barns before thrashing, and what proportion is thrashed in the field, or directly

What proportion is thrashed by horse-power, and what by steam ¢
Are the machines mostly owned on th; fatms, or do they travel from farm to farm for custom ?
430 ; ;
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54, What is the usual price per bushel for thrashing wheat ¢
At this Tate, Qoes the grower furnish—
a. Board of thrasher’s men ¥
5. What number of additional hands, if pny?
55, What do you consider a good day’s worlk for a steam thrasher undor good conditions ?
Please state the conditions, tho number of men employed, and the amount thrashed.
%6. What may be considered tho average cost of hanling the vhent from the farm to the market or place of shipment (say, cost per
100 bushels for & given number of miles, as the roads usually are when the grain is shipped)?

DISEASES, INSEQTS, MISHAPS.

57, To what extent was the crop of 187¢ damaged by smub ¥

58, Waa this more, or leas, than usnal 9

59, Was this more prevalent on npland or on lowland ¢

60, To what extent was the wheat crop of 1879 damaged by rugs or mildow ¢

1. Was this more, or less, than nanal ?

62, On what lands, soils, or exposures was the disease most prevalent ¢ .

43, Did somo varieties of whent sufler more than others; and if so, which suffered mdst, and which leastt

64, To what extent was the wheat crop of 1879 damaged by insects ? ‘

65. What insects did the dnrage, if any ? N

66. What remedies have been used aguinst inscess, and with what success ?

G7, Does injury to the wheat crop by insscts in your region serionsly affect or mo'dify the character of the farming, or act asa
preventive againgt cultivating the erop ? .

68. Was the svheat crop of 1879 damaged by winter-killing ; and if so, to what extent?

69. Was this more, or less, than nsual ¥

70. Did any othoer mishaps damagoe or diminigh the wheat erop in your rogion ¢

71. What weeds are the most troublesomo to the wheat crop of yourregion? And de thdy damage the crop by ohokingits growth,
or by the seeds mingling with tho grain ¢ ‘

72, What means ave taken to remedy the frouble? i

C.—Marzg, OR INDIAN CORN,

73. How does the yield of corn per acre in 1879 compare with thab of 18789 »

With that of 1877 ¢
74, How does it comtpare in guality with the crop of 18781

With that of 1877 7
75, What 13 considered o {air and what & good yield in your locality ! )
76. What was the largest yield per acre in 1870 in your locality 1 H
77. What varieties of corn are most cultivated? - :

PREPARATION OF THE SOIL FOR CORN.

78, How deep is the soil usually plowed for corn?

79. What preparation of the soil, other than plewing, is nsually practiced § .
80. What proportion of the acrenge of the corn crop of 1879 had any msnure applied to the oropt
81, What fertilizers, if any, are used, other than farm-yard manure

PLANTING.

B82. What proportion is planted by hand, and whas proportion by dxill, machine, or planter?

B3. How much seed per acre ig used ? :

B4. When planted by hand, what is an average day’s work per man?

85. When by machine, what per day by man, horse, and machine?

86, What proportion is plantod in hills in rows botl ways, so as to bo tilled between the rows both ways?
And what proportion in drills or rows but ono way ¥ ‘

87. When in rows both ways, what is the nsual distance apart?

B8. What the distance when in rows but one woy ?

89, What proportion of the seed-corn is gelocted in the car by hand, and what has no spocialweleotion ?

80. Is any preparation of the seed (such as soaking or using solutions) usually practicedt -

!.31. When seed is bronght from another locality, is it loss liable o sroceed if brought from one directign (a8 from the east, for instance)
than if brought from another direction? ¥

G

TILLAGE DURING GROWTH.

» Iboth plow and cultivator (or simildr implement) are used, how often each t

93. If the plow only is used, how often nusunlly, and how deep ia it run?

94, If the cultivator alone is used, how often?

95, What proportion of the crop is not hoed at all?

What proportion is hosd but onoo? ’ :
‘What propertion more than onco ? |
What aro the wost troublesome weeds ?

What s the common height of the stalks when mature §
What proportion of the crop is topped ”” (the stall cut above the cars) before it is ripe !

96,
97.
93,
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99.

100.
101.
102,
103.
104,
105,
106.
107.

108.
109.

110.

111
112,
113.

114,

115.

116.
117,
118.
119,
120,

121
122.

THE CEREALS.

HARVESTING, SHELLING, MARKETING.

‘What proportion of the corn is cut up before husking ¢

What proportion husked on the hill ?

‘What proportion is not husked at all, but is allowed to be harvested by live-stoclk ?
When cut up, what is an average da,y s work for cutting corn ?

‘When husked by hand, what is an average day’s work in bushels of ears ?

To what extent are huskmg machines used, if at all?

What proportion of the corn erop of your vieinity is consumed in the locality, and what proportion is shipped ?
If marketed, what proportion is sold in the ear, and what proportion is shelled ¢
‘When sold in the ear, is it usually sold by weight or by measure ¢

To what extent is corn sown (or drilled) for fodder ?

'What is considered a fair yield of dry corn-fodder in tons per acre?

DISEASES, INSECTS, AND MISHAPS,
To what extent was the corn crop of 1879 damaged (if at all) by smut?
Was it damaged by insects? If yes, what insects ? :
And to what extent?
What other mishaps, if any, damaged the corn crop of 1879 ¢

D.—Byx.
What varieties of rye are cultivated ?
Is the crop mostly enltivated for the grain or for the straw?
Is rye grown for forage?
a. For winter pasture ¢
b. For soiling ?
‘What was the yield of straw per acre in 1879 ¢
How was the straw marketed, and at what price?
Loose, in bulk, per ton.
In bundles, per bundle.
In bales, per bale.
E.—OA1s.
How does the yicld of oats per acre of 1879 compare with that of 1878%
‘With that of 18772
How does the quality and weight of the crop of 1879 compare with that of 18787
With that of 1877 %
What is the range of weight per measured hushel of the cmp of 1879¢
Lightest (in pounds): 3 average: ; heaviest:
Was the heaviest from seed produced in your locality, or was it from seed which was grown elsewhere !
To what extent are seed oats brought from other localities ?
If there is any considerable importation of seed oats in your locality, where are they brought from?
‘What (if any) is the excess in weight or yield between oats grown from seed brought from elsewhere over oats grown from seed

which has been cultivated for several yearsin your locality ?

123

124,
125.

Are more oatn grown in your region than are consumed there?
What proportion of the oats is fed out nnthrashed ?

‘What are the customary rules about selling as regards weight? Does the farmer sell by weight or by measure; and 1f by weight,

at how many pounds per bushel ¢

126.
127.
128

129.
130.

131
132,
133.

134,
135.
136.
137,

138,

139.
140.
141.
142,
143.

Diad the crop of 1879 suffer damage from smut dlseuse, insects, or other mishaps; and if so, to what extent?
‘What mishaps, if any, is the erop most subject to in your locality ?
‘What varieties, if any, are unaffected or least injured by ¢ rust”?

F.—BARLEY.
How did the average yicld per acre of the barley crop of 1879 compare with that of 1878¢
‘With that of 1877 ?
How did the quality (in weight and color) compare with that of 1878%
‘With that of 1877¢
‘What varieties are most cultivated 2
On what kind of soils was the crop most successful §
What was the average weight of 2-rowed barley of the crop of 1879¢
Of 6-rowed harley ¢
‘What proportion of the crop is shipped, and what proportion is fed to animals ?
‘When shipped, whers is it shipped fo ?
Is the orop grown to any considerable extent for fodder ¢
If yes, is it nsually cut green, or is it allowed fio ripen ¢

G.—BUCKWHEAT.
How id the yield of buckwheat per acre in 1879 compare with the crop of 18781
How with that of 18771
What varietics of buckwheat are most grown ¥
‘What is considered a fair or good crop ¢
At what date is the crop usually sown in your locality %
‘What mishaps, if any, damaged the crop of 1879, and to what extent
What mishaps is the crop most subject to in your locality 1

(Signature ;)

(Post-office addreea )
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GENERAL QULSTIONS,

Questions 1 to 1& of the special schedule were general. The answers brought out in a strong light the fact that
most of the grain produced in the United States is grown in mixed farming, where at least several erops or products
are produced on the same fz}rm.

To question 6, “What is the average valuo per acre of the grain farms of your region?” about five hundred
angwers were received. The prices ranged much higher in the northern states than in the south. In all of the
principal older grain-growing states the average was above $30 per acre, a very large proportion being above that.
Where there was any collateral evidence, such as the estimates of boards of agriculture, the discrepancy between
the two was not great. Ior obvious reasons, as a whole, the older the state the higher the value, the average
value of lands in Connecticut and Massachusetts, and even in Vermont, being returned higher than in the fertile
states of Towa, Minnesota, or Wisconsin. The question of cheap grain production in the United States is not so
much one of cheap lands as it is of freedom of cultivation and facilities for transportation.

To question 7, “ What proportion of the grain farms are managed by their owners, and what by tenants?”
there was a very large number of answers, the sum of which was that in all of the greater grain-growing states,
except in Peonsylvania, more than four-fifths of the grain farms are farmed by their owners.

This estimate is confirmed as a whole by the preliminary count of the farms, their size and tenure (published
in Census Bulletin No. 279), although in some states the figures may fall below the special scheflule estimates. It
is very probable, however, in the light of all our present knowledge, that not less than 80, and probably more than
85 per cent. of the total grain produced in the United States, one year with another, is grown on farms which are
oceupied and managed by their owners, and that of the remainder a considerable portion is grown upon farms only
temporarily rented for the year, or on very short lease, during a temporary absence of the owner, or during the
settlement of estates of deceased persons, the minority of orphan children, ete.

The greater portion of the grain of the United States is grown upon farms of over 100 acres, and essentially
all of it on farms of over 20 acres (only corn being grown upon farms of less than 20 acres, the total amount
thus produced being relatively too small to affect generalizations based on the gross production), and the
proportion of rentals decreases relatively as the size of the farms increases, -

The following table, bagsed upon the bulletin above cited, shows the number and tenure of farms and the relations
of size to tenure in a few of the chief jgrain-growing states used as types. The nine states chosen for the calcula.
tions occupy a broad geographical belt, stretching across the midst of the chief grain-growing portion of the
country, and embrace both older and newer states. They together produced 68.2 per cent, of the total grain crop
of the country in 1879, and their gross number of farms in 1880 (as per bulletin cited) in 1,754,417, of which
1,368,181, or 77.4 per cent., were occupied by their owners. The states are arranged in geographical order, from
west and north to east and south. ‘

TapLe XXVI—NUMBER, SIZE, AND TENURE OF FARMS.

’ Per cent. |- Poer cont. | Per cont,
Por cont, | Percent, | of farms | Per cent. | of farms | Percent. | of farma
States. Gross number | Ocoupled by | of fems | of farms | under20 | of fams over 20 of farms | over 100
' of farmas. owner. oceupled | under 20 |acresocou.| over20 |acveseccu-| overl00 [acres ooou-
by ownor. neres. pled by acres. pled by aores. pied by
owner. - OWNOT. owner,
63, 587 b1, 963 82,0 L6 04.3 08.4 82,3 66,7 820
138, 661 115,010 8.7 2.0 62.8 08.0 8.1 614 838
185, 861 141,177 70,2 2.7, 741 97,8 78,2 62,8 76.%
215, 5756 166, 708 w7 6.7 30.8 8.8 70.6 47.1 72.7
f“ﬁm .................................... 265, 741 175,497 08,6 49 58.1 05,1 00.2 4n.1 6.6
0’;‘1 o0& ... 104,018 147, 063 76,3 8.6 66. 0 03,4 7.0 38.0 76,2
0 e e it e as 247,180 109,502 80.7 10. 2 ) 8L.G 89,8 80,0 88.1 80.7
g:: Y‘l”k 241, 038 201,186 83,4 13.3 88,0 86,7 82.3 40,6 8.4
nsylvania 213, 542 168,181 788 14. 6 84,8 85. 4 78.8 3.5 787

. Inanswer to question 8, % What proportion of the hired labor of the grain farms is hired by the month or year$”

llgwould seem that of the aggregate labor much more was employed by the month or by the year than by the day.

d“t .ﬂl‘é answers returned from the different regions, even contiguous counties, were so very conflicting that any
emﬂ_ed statement of the relative numbers employed either way would be of little value. In this same connection,

Question 9 showed that in the grain regions a vast majority of the hired laborers board with their employers.

is ¢ The answers to question 12, “Is there any one system of rotation of crops generally practiced ; and if so, what

he Jégtezcion?” strongly emphasize the fact that in the settlement of a new region there is at first ngr;rota,tion
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whatever practiced. The wants of the settler, the facilities for cultivation, and the markets determine what erops.
shall be grown. In a prairie region but very few kinds of crops are cultivated at first to any extent, and thege
usually corn and wheat. _

In a few years (usually about twelve to fifteen years, as indicated by answers to question 13, taken in connection,
with the others) more kinds of crops are grown, and they succeed each other in a sort of system or rotation, which
becomes more and more definite, until in the older states a rotation of erops, so called, is usually practiced. This ig
not followed with that strictness which marks English farming; but even where it cannot strictly be called g
“rotation”, there is nevertheless a certain succession of crops which the conditions of the locality or the experience
of the individual farmer indicate as the best. Qats follow corn more often than other.spring erops doj corn angd
wheat follow clover more often than oats or barley do. Customs vary greatly, and while we rarely have such
striet rotations ag the English have, nevertheless the same philosophical principles are used in a more flexible way.
The eftect of this flexibility will be discussed again, and will be seen incidentally in several connections in thig
report. :

A number of the special schedule questions asked with special reference to some one crop are of general
application. The cost of plowing for wheat with average day’s work would not differ from the cost of plowing
for any other crop.

Question 26, “What is the price per acre for contract plowing: (a) breaking prairie; (b)breaking meadow op
pasture sod ; (¢) breaking stubble or fallow land #” was variously answered, many answering it literally, and many
others, particularly in districts where but little plowing was done by contract, answering apparently as to what they
considered the cost of plowing to the farmer who does it himself. It was not easy to separate these two. When
plowing is done by the acre, there are so many ways in which it may be done that the question may he very
variously answered. It may mean that everything is furnished by the man who takes the contract, or he may
have board for his team but not for himself, or his team and himself may be boarded, conditions of time may come
in, and so oun. We may say, however, that in the grain regions breaking sod costs on the average from $1 50 to.
£2 per acre, 81 50 being more often returned from Ohio and westward, and stubble from 75 cents to $1 50; that
in the newer prairie states the breaking of new prairie is usually from $2 to 83 per acre, $2 50 being the most
common price returned, many answering as low as $2, and nearly as many others as high as $3. Above §3 is
comparatively rare, but in places it rises to $4. Below $2 is still more rare, but sometimes the cost sinks as low
ag 81 50, These differences are in part due to the different nature of the original prairie sod in different sections,
in some of which the sod is much tougher than in others, and in part are due to special conditions in 1879, If in
one place the land was drier than usual, then the breaking of prairie for that year would cost a little more than it
would if in the best condition for breaking. ’

‘When farmers do the work themselves, as is nsually the case, the estimates vary greatly, not only beeause of
the actual difference of cost arising from different conditions, but because of the difference in the way in which the
work is estimated by different men. When a man plows on contract, at a given price per acre, he expects to make
some profit by his labor. Some farmers, estimating the cost of plowing which they do for themselves, count what it
would cost them to hire it done ; others put it lower, saying that the profit, if any, is not cost. Then, again, cost
differs much in"different years or in different parts of the same year. A drought cowing at a season when the
plowing should be done may increase the cost 20, 50, or 100 per cent. This work being so correlated to the rest on
the farm that many farmers find it hard to estimate the actnal cost to them, there is, of necessity, considerable
latitnde in the figures returned.

We may sum this up in a general way by saying that the returns for Illinois, Towa, Missouri, Nebraska, and
Minnesota place the breaking of original prairie by contract at from $2 to $4 per acre, $2 50 per acre being the
most common price; that the breaking of sod usually runs from $1 to $2 per acre, §1 50 being perhaps the most
common price, and for stubble or fallow 81 to $1 25 are more often returned than any other prices. In Indiana,
Michigan, and Kansas the prices range, as a whole, a little lower, perhaps about 25 cents per acre. In New York
aid New England prices are higher, the breaking of sod being estimated at from $2 to $3 50. per acre, and stubble
from $1 25 to §2. The stonier character of the soil is probably the principal reason for this. Throughout the
South prices vary as in the North, and would apparently average about the same. The figures gathered by
commissioners in Canada and in the states during the past two years agree with those here given.

To question 25, “ What is an average day’s work for man and team in plowing?” in New England, and east of
the Alleghany mountains generally, an acre is more often returned than any other amount, altheugh an acre and &
half is gnite common. Two acres, however, is rare. In western New York, Ohio, Michigan, Kentucky, Tennessee,
and similar localities, an acre and a half is returned more often than any other amount, two acres not bein'g
uncomuon, above two acres being rather rare. From Ohio westward through the prairie region two acres 18
returned more often than any other amount, two and a half not being at all uncommeon, and below one and a haif
rather rare. In California and in portions of the prairie region, where plowing is done with gang-plows and larger
teams, the amount of plowing represented by one man’s work is much larger, in portions of California one man

and eight horses plowing six, eight, or even ten acres per day.
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Questions 52 and 53, relating to the thrashing of wheat, apply equally well to the thrashing of other grain
eIODS, except in 80 {ar as it:, relates to the cost .per bashel. We may §zmy in a general way th:wt nearly a.ll of _the
grain of the United States is thrashed by machines not owned by ’ghe farmers themselves, which travel from farm
and thrash at o specified rate per bushel or for » eertain portion of the grain. In all of the greatest
graiﬂ;growing states most of the thrashing is done by steam; it is probable Flmt not more than 20 per cent. of the
entire crop of wheas is thrasheq by horse:power, and zl..nob mueh larger portioh of the oats and barley.

Most of this thrashing is done by itine tzmt machines, only the largest farmers owning their own machines.
Twenty years ago, when most of the machines W(_ﬂ*e worked by_ horse-pqwer, a much larger proportion of the
farmers had their own machines than now. The prices charged will be noticed when considering wheat.

It is only on a few of the largest farms, where machines are owned, that thrashing is done directly from the
ghock, and inasmuch as it is mostly done by custom machines, it cannot all, or even the most of it, be done during
the time of harvest, and nearly all the grain has to bo protected from the weather, by stacking or housing until it
is thrashed, everywhere east of the great plains.

In California most of the grain is thrashed divectly from the header. Ifit is stacked, the stack is merely a pila
made for convenience, without reference to protection, as good weather may De relied upon during several months
of the summer season. In regions of secant fuel, straw-burning engines are becoming common; but in the eastern
Tnited States, where straw has more value, they are comparatively rare.

Question 56, relating to the cost of hauling wheat to market, is general in its application, and is discussed fully
ander the head of transportation and handling. '

Questions 71 and 96, relating to what kinds of weeds are most troublesome, elicited but little information whick
need be considered here.

to farm

BSTIMATING THE COST OF GRAIN PRODUCTION.

The cost of production of grain has long been a subject of much study and speculation. Because of the new
features introduced into agriculiural competition by modern methods of transportation, this constantly recuriing
question is assuming fresh importance, and has lately been made the subject of new investigation by individuals,
organizations, and official commissions. The results of such investigations thus far are no more satisfactory than
those made earlier, when different conditions of competition prevailed. They agree only in their most general
conclusions; in nearly everything that regards details, even the most important, there is much conflicting statement
and discrepancy of estimate. The causes for this are incidentally discussed elsewhere, bt need to be noticed
here, before the discussion of the special grain crops, for a general understanding why the speeial inquiries have
not better answered this question. The introduction of labor-saving machines so largely into farming has brought
this industry in its business aspects nearer to that of the manufacturing industries than hevetofore, and it has
become common to assume that the same principles underlie production in both, and that the cost of the production
of grain crops is as susceptible of aceurate caleulation as is the cost of manufactured articles.

Although the two classes of industries now moroe closely resemble each other than formerly, they nevertheless
remain as unlike in the principles of production as ever, and the uncertainties of the estimates alluded to are
inherent to the vocation. In manufactures everythingused is bought in the markets; all the buyers fare essentially
alike, the most of the processes are under control,and we can predict the results beforehand. Thercfore the cost
of each manufactured article can be closely caleulated before the thing is made.

This is not true of anything produced in agriculture. In certain phases of farmning we can accurately give
the cost of the product after it has been produced, but we cannot predict beforehand what it will cost. On alarge
Dakota wheat farm, or on a California wheat ranch, where the farmer grows but a single kind of crop, buying
cverything he uses in his business and paying for it with the proceeds of that one crop, the problem is simple, and
’Fhe cost and profit or loss on that crop can be accurately stated after it is sold. If but two kinds of crop are grown,
b may not be possible to state the actual cost of each separately, but still it can Do closely approximated. The
fewer the kinds of products grown on any grain farm, the nearer we can caleulate what each onc has cost, and
ﬂilong with this the business becomes more speculative in eharacter., When the culfivation is reduced to but a
single kind of grain erop, although the profit and loss on that erop can be ascertained, yet its growtl is speculative,
becaus(_a the yield depends upon conditions beyond control, and cannot be predicted when the expense is incurred.
_ With mixed farmin g all this is very different. The profits are never so high as they may be with a single crop
In the very best of years, but the greater the variety of production, within reasonable limits, the fower the liabilities
of absol.ute failure, and, correlated with this, the more difficult it becomes to calculate the cost of any one separately,
exeept 10 a general way and for a considerable term of yeags. ‘
that?’g;z;goﬁixed farming that agriculture differs most widely from manufactures. {&g_ri.c.ultu‘re is so aclavp‘t,ive

he destroyed ; manufactures can. The country may have excellent natural facilities for manufacturing,

and yet; hostile-laws or established and organized competition may utterly prevent such industries from starting,

or kill them if g]y : . ; ) o o
kil them if already in operation. Not so with agriculture. If the natural conditions are favorable, nothing

can 1;111 it short of exterminating the inhabitants. If the country retains a civilized population, no matter how
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hostile the laws, how sharp the competition, or what its nature is, this industry will go on il? some shape. Mixed
farming is so perfectly plastic that it molds itself to each surrounding pressure, adapting itself to any impoged
conditions, and if in intelligent hands and perfectly free it will go on proﬁtably.{ o

We see this strikingly illustrated in the present aspects of New En gland agriculture, which, under the pressure
of western competition, has adapted its methods and its products to this pressure and has gone on prosperously,
the production per hand employed being larger, and the capital engaged in the business greater per hand employed,
than in most states of the more fertile West. Moreover, the actual value of the product is increasing year by year.

The suceess of mixed farming depends upon this adaptability, and the profits of each farmer must be measured
by the gencral result of his business, as a whole, for a number of years, rather than by the success of any one Crop
for any one, or even two or three years. No crop is profitable every year; each fails from time to time; and so the
profitableness of any one can only he determined from the results of.a series of years. A farmer in New York,
Pennsylvania, Ohio, or Illinois, who grows three or four cereals, has green crops as well as grain crops; raises some
cattle, hogs, sheep, and horses ; has poultry, an orchard, and a garden; whose sons work in the field while the wife and
daughters work in the liouse, finds it practically impossible to tell exactly how cheaply he can grow wheat or corn
from the experience of any one, two, or three years, although he may have & general idea of the cost as a whole;
and when from any canse a crop becomes unprofitable, whether from changes in the soil, new liabilities to accident,
or change in the markets, he drops it out of cultivation. But this change comes about gradually, and, owing to the
adaptive nature of the vocation, he slowly changes his crops and his methods, and thus the business, as a whole, goes
on snceessfully. The different erops are so correlated, and the nature of the industry is such, that the cost of each
one separately cannot be specially stated, nearer than to say that during a series of years the cost of production
has been a little less than the average market price of that crop in that place during those years. The actual cost
of each one varies from year to year, considered Ly the acre, and still more so by the bushel, and each year probably
some one has cost more than its selling value. If for any cause one crop becomes unusually remunerative in any
place, its cultivation rapidly extends, until prices fall or lands inerease in value and & new equilibrium is restored;
if, on the other hand, it becomes unprofitable, it drops out of cultivation only after it has been demonstrated by
the experience of a number of years that neither directly nor indirectly does its cultivation pay as a whole. - Bus
this never takes place snddenly, because no one or two or three years can settle the question, and in any region of
mixed farming the relative areas put into the several crops are continually adjusting and readjusting themselves
to each other.

Grain produection in New York may be used as an illustration, because thatis an old state, its agriculture
continues prosperous, and grain-raising, on the whole, is on the increase, notwithstanding the competition with the
more easily tilled grain regions of the West. If in any distriet insects become so destructive to the wheat that its
cultivation becomes especially uncertain, the erop diminishes in that district; and when the insects diminish, then
the cultivation of wheat again increases, continually readjusting itself to the conditions of the farm and the
conditions of the market.

The following table of the cereal productions of New York at each decennial census is inserted to illustrate how
there may be a general progress in such a state in the face of continued and increasing competition with other
regions having in many respects superior facilities. In the table the crops are divided into two groups, the more
important first; but with each group there is o progress toward greater production as a whole, although the
individual crops fluctnate. 'We know, as a matter of fact, that notwithstanding western competition, bad years, and
§0 on, the industry, as a whole, in this state has been prosperous during those years, and the farmers as a class have
gained in wealth, although it has been more difficult for the farmers to state the actual cost of their crops separately
than for the farmers of the more exelusjvely grain-growing regions to state the cost of their erops:

TanLe XXVIL—CEREAL CROPS OF NEW YORK.

Variety. Crop of 1870. | Crop of 1869, | Crop of 1859, | Crop of 1840, | Crop of 1830,

DBushels, Bushels. Bushels. Rushels. Bushels.
25, 875, 480 16,462, 825 20, 061, 049 17, 868, 400 10, 972, 280
11, 587, 766 12,175,462 |- 8 681,105 13,121, 498 12,286,418
37, 575, 500 . 85,203, 626 35, 175,134 26, 652, 814 20, 675, 847
75, 038, 752 03,934,012 | 68,017, 268 57, 532, 712 48, 914, 551
7,702, 062 7,434,621 | 4,186,608 3, 585, 05Y. 9,520,988
2, 634, 600 2,478,125 4,786,905 4,148, 182 2,979,823
4,461, 200 3,904, 030 5,126, 307 3,188, 955 2, 287, 886
T0ta] 0f 10 £HE08. v vveevaetnaeasnececaaans somcasrancansnrmsnannnneenns aceeeel  I4B8T, 052 | 13,816,770 14, 098, 880 10, 017, 196 7, 787, 276
TOLA] EIAIML. eeseecnnaaennn veamammaevansmsammmsann s eennesaemennnsomeens 80, 926, 704 ( 77,751, 688 78,017,168 | 08,449,008 51, 701, 837
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I digenssing the questions relating FO the modern competition between English and American farmers too
el gtress is usually laid upon .tl.xe relative cost 'of the separate %tems in the two countries and too little upon ihe
differences of methads and conc}n?xons of produqﬂon. The American farmer vis free to adapt his methods and his
produétion to any external condition that may avise, and so sogu} as he pleases; the English farmer is not. England
and America represent two extremes a.s to' m ethpds and conditions iIl‘ several respects.  Fnno other country is there
g0 complete and so unive%*szml a sep‘flmmon into pnre‘e classes of those who own the soil, or the landlords, those who
supply the necessary capital and direet the cultivation, the tf'zu'mers, and those who do the labqr, as there, It almpst
jnvariably happens in Bngland that the land-owuers, the farmers, and the farm-laborers represent three distinct
classes economically, and in & measure gocially, and the relations Letween them are analogous to those which exist
Detween the buyer and the seller. The Amcricgm farmer represents the English landlord, farmer, and farm-laborer
all in one man., As a landlord, he has complete control of his land and can make such pern anent improvements—
draining, planting orchards, erecting buildings, or what not—as he thinks will pay in the long run; he has also
entire control as to what crops shall be grown, when they shall be grown, and what their succession or rotation
ghall be, and what shall be sold from the farm., As o farmer, he can pursne such methods of culture asg seem best
at the time, without being restricted by a lease made years before, and when the conditions of competition were
different. Nor is he restrained by loeal tradition and unwritten law. In short, he can freely modify his methods
and his crops to suit varying conditions just as rapidly as seems best to himj the English farmer caunot. In
Bngland the ownership of land confers many social privileges, and this gives land a value it would not possess for
merely agricultural purposes. In America it is on a level with any other kind of property, and is agsociated with no
gpecial, social, or political privileges; it is mevely capital, and nothing else. Most Englisly farmers on rented farms
are not free to adapt their crops and methods to new conditions snddenly imposed except by special concessions by
the lanfllofd; the American farmer may as frecly adapt his business to varying conditions of markets as a
manufacturer does. Then, again, the labor problem is entirely unlike in the two countries. The majority of
American farmers are also laborers themselves; so there is a wider distribution of the profits of production, and
the highest incentive to faithful work, It is, however, in the entire {reedom of' the American farmer to modify his
crops, his methods, and his sales, as the varying seasons and markets may indicate, that the most of his advantage
lies, and this is of special value in times of unusual and unexpeeted drawbacks, as, for example, in the bad seasong
which have lately visited Bugland and brought such sorve distress on her farmers. In all such cases the loss by
bad crops or poorer prices does not full equally upon the three classes immediately interested, either in time or in
force. It is felt first Ly the farmer, who has his rent to pay in any case, whose capital is in his temporary lease
and in the personal property to stock the farm. If the {rouble is temporary, the loss falls chiefly upon him; if
permanent, he may be ruined before the landlord on one side and the laborer on the other get their share of the
burden, During the time required for an adjustment of the business to the new conditions he may be crushed by
the pressure. The Ainerican farmer in such cases tarns himself easier under the load. The adjustment of losses
between the capital in real egtate, the personal property of the farm, and the laborer, takes place atonce and
together; the three interests bear each theivr just share; and if the trouble is a permanent one, the business
immediately adapts itself to the new conditions, and goes on accordingly. Moreover, he is not compelled to farm
on 80 intense a scale, and the relative logses from bad seasons are therefore usnally not so intense.

Atthe risk of being tedious, other illustrationsmay be cited to show the practicalimpossibility of giving the precise
data as to the cost of each separate crop in mixed agriculture. The failure to do it is often and popularly attributed
to the “lack of business training?, to “loose ways of conducting business?”, ete., by those who have had only
theoretical experience in farming. The real difficulty lies in the correlation of the crops. 'We cannot tell how
mueh of labor, of manure, or expense actually goes to cach crop, and, consequently, two neighboring farmers, hoth
snceessful men in their business, may make very different estimates of the relative cost of raising a given kind of
erop, and yet come to the same general conclusion in the end as to whether it will pay to continue its cultivation,
For example, the farm-yard manure is hauled upon a corn-field, and if the cost of this be charged to the corn
erop, then the crop which follows the corn, and which actually shares in the benefits of the manure, gets undue
advantage in the estimate of the cost of its production.

) Again, two very different crops may be cultivated on the same soil, as, for example, a grain erop in an orchard,
in which the cultivation of the ground for the benefit of the apple trees is one of the objects in growing the grain,
and the estimated relative value of each of th ese would depend entirely upon the individual whim of the cultivator.
Again, it often happens that & minor crop is cultivated where the direct ledger account, year by year, would nob
_ShQ}V 1t directly profitable, and yet ‘it may be so related to other crops, or to some want of the farm, that it is of
;nch1jeet value in average years, and in exceptional years fills an important place. On wost farms some crops are
put in with the feeling that in ordinary years they will not more than pay expenses—planted with somewhat of the
same feeling that a man insures bis house from loss by fire. In ordinary years insurance premium is money oub
auq 1o return, Taking insurers as a body, it costs more in the long run to insure than is received in case of
accident; and yet without insurance there is a risk incurred which a prudent man feels he cannot afford to run.
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Agnin, during most of our history as a,country, and especially during the last thirty years, most of the grain
farms have been rising in valoe. Inthe newer sections of the country a farmer going on cheap lands, did he merely
live by his live-stock and his crops, still might acquire wealth by the rise in the value of hiselands. This mogt
important element is left out in neaxly all the estimates of cost and profit in grain production. In a new country
the profits arising from this are for a time equal to those which result from the crops ‘theniselves. Every farmer
is familiar with examples where men have puréhased land at one, five, or ten dollars per acre, lived off its produce,
reared their children, made perhaps but limited profit from their crops more than was putinto improvements on the
land, but meanwhile their farms have risen in value ten, twenty, it may be several hundred per cent. v

Again, the relative exemption of crops from accident and casualty is another item whose value can only be
determined from the experience of a series of years. This factor, so often lost sight of in making estimates of
cost, is really so important that it may determine the whole agricultural character of a country, and is one reason
why we cannot predict whether the growing of any erop in an untried region will be suceessful for any considerabla
number of years or not. That question can only be settled by the test of actual experience, because so many
conditions are involved over which the cultivator has either no control whatever, or but partial control, and the
results of which he cannot foresee. Success in one year is no proof of reasonably permanent success, and the cost
of production of any crop in any particular year is but a poor indication of the average cost of that erop for any
considerable number of years, A rich bottom land may produce large crops three years out of four or nine out of
ten, and then be liable to total loss from floods; ancther region of reasonable fertility may be exempt from locust
plagues five years out of six or twelve out of thirteen, and then may come total loss; and so of other accidents,
In all popular attempts at gstimating the cost of production such accidents are often left entirely out of the question,
although upon them depends much of the ultimate prosperity of the agriculture of the region. ‘

Again, the influence of the crops on each other and on the land cannot be accurately estimated. Precisely
how much this erop affects the one which is to follow, or how long such cropping can be mdintained without
exhausting the land, are matters of uncertainty,

Again, cost varies with the intensity of production. On all ordinary farms “it pays to farm better” up to
certain limits; this passed, inereased production is only secured at an unprofitable expenditure. To illustrate my
meaning: A certain grade and style of farming on a given farm may result in an average produce of, say, sixteen
buoshels of wheat per acre, and this amonnt may be grown with profit. With more care, more manure, and better
tillage it might be made to produce twenty bushels per acre—an inerease of 25 per -cent. in the crop at less than
25 per cent. additional expense. If we continue to increase the prodnetion by still greater care, the expense
increases faster than the product does, and a limit is soon reached, beyond which it does not pay to go; but each
distriet, almost each farm, is a law unto itself in this matter. The farmer feels his way, the limit depending much
upen the sagacity of the farmer himself. This prineiple further complicates the already complicated relationship
existing between the different erops, and explaing why, in many districts, crops may appear to yield very small retarns
and yet farming go on prosperously. There may be great breadth of land, and the farming not be on an “intense”
scale, even if the very best appliances be used. For example, a very large farmerin southern California told me he.
could well afford to grow wheat with an average of eight or nine bushels per acre. He has an enormous breadth
of land, bought cheaply and easily tilled; he plows with the most improved gang-plows, a single man plowing 10
acres per day; he cuts with 123-foot headers, thrashes with straw-burning steam thrashers; rains in summer are
unknown, so that if the erop be but grown there is no fear of loss from bad weather in harvest. In a similar way
grain is grown over great regions cast, where the yield is small per acre, and yet, in the main, it “pays” asa
factor in mixed farming, but here the cost of the special crop is not so susceptible of caleulation.

Again, the cash value of the waste material, and the way in which it is untilized, makes much difference.
The straw may be sold off the farm, as it often isin the vicinity of towns, or used for manure on the farm or for
feeding. "What its value is to the farmer, if used on the farm, is a matter of uncertainty, and would be very
differently estimated by different farmers, And so on through a long list of intimately correlated factors, each
of wlich is variable or uncertain, and all of which are susceptible of different estimates as to value.

The vagueness of statements, the conflicting estimates, the uncertainties of cost, therefore, are inherent in the
business. It is practically impossible to estimate the cost of separate crops more exactly than in the general way
indicated. Where the cost of separate items can be stated, they will be in their respective places.

MISHAPS TO CROPS.

In any grain-growing country the more important mishaps to which the grain crops arve liable are caused by
the uncertainties of climate, by diseases, and by insects. Other special dangers oceur, incident to the Jocality,
flood here and fire there; but the three causes I have spoken of are the real limiting conditions in most grain-
growing countries, or, if not the absolutely limiting conditions, at least are very important restraining factors, and
over neither of them have we more than very partial control, ' .
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The mishaps due to the uncertai‘nties of clim at.e are tl‘loge that come from unusual and extreme droughts, extremo
wet, storms, and, in the case .of winter crops, winter-killing. ‘ We say in a general way that we have no control
over any of these, and in farming on a large scale, and where rolmncfs is placed for success and profit on but one or
#wo crops, this is abfolutely true. Drought, wet weather, storms, or insects destroying these, destroy all the income

of the year. Bub with mixed farming, condueted on a smaller seale, although the conditions are not wnder control, -

the loss may be mitigated. More careful and deeper culture diminishes the loss by drought; the growth of
Jifferent crops is notsimultaneouns, and hence drought, unIess‘very extensive and long continued, will not pinch
all alike. The harvests of the different erops oceur in different months, so that an ill-timed storm or period of wet
weather which may destroy or injure one crop may do little or no damage to another. The farmer who is not
at work on too extensive a scale, and who cuoltivates a variety of crops, adapts his work to the &easons so far as
possible, and thus the most is made of the conditions that are favorable, and the unfavorable ones are restricted
in the damage they may do. : :

My own belief is that herein is the largest factor in the success of the agriculture of the grain-growing portions
of the United States. This freedom of action on the part of the farmer, combined with the intelligence to use it
profitably; the perfect liberty to conduct his farming operations, either as to crops, methods, sales, or improvements,
a5 sndden or temporary exigencies of climate or market or as various mishaps may render advisable, gives him g
great advantage over the farmer who has but limited freedom of action as to crops and methods,

As meteorology acguires more and more the features of an exact science, we may confidently hope that
agrienlture may more and more profit by it, possibly being able to avert some of the worst evils which come from
the uncertainty of the seasons. The United States weather signal service is already of immense importance to
American agriculture, paying for itself many times over in this industry alone.

The diseases to which cereals are subjected, so far as we know, are due entirely to parasitic fungi. These
dizeases may be divided into three classes: the smuts, which affect the grain; the rusts, blights, and mildews, which
affect the stalk, foliage, and vegetative portions of the plant; and a third class, practically unknown in this
- eountry, which attack the roots. Regarding the treatment of these, they will be specially mentioned under the
crops, 8o far as any treatment is valuable. We will only say here that the Dlights, rusts, and mildews, while
primarily caused by parasitic fungi, are nevertheless intimately. related to the climate.

Respecting mishaps by insects, the experience of this conntry has been peeuliar. The continent of America, as
a whole, is especially rich in insect life—a fact remarked by farmer and naturalist alike from the time of the
firstexplorations. In addition to those inseets which were native here, and which learned early to attack our crops, of

which the potato beetle, the chinch-bug, and the Rocky Mountain locust are familiar cases, others came here from

the Old World, emigrating with men, as weeds do, or came along with the armies of the Revolutionary War, and, like
other immigrants, finding here a new field for their energy and enterprise, have thriven and grown in the New World
as they never did at home. Of such the Hessian {ly is a most illustrious example. .

This lastclass of mishaps has controlled and limited the eulture of some grains, eurtailing production very
greatly in certain regions, and science is doing what it can to mitigate their ravages. Entomologists employed by
governments, both central and state, have thrown much light on the matter, and if we ever practically get control
over them it must be from the studies and suggestions of scientific men. . :

I'am indebted to Professor C. V. Riley, of the Department of A griculture, for memoranda relating to the insects
which prey upon the several grain crops, with references to the literature of the more important ones and suggestions
regarding the treatment. These will appear in their proper places under the separate grains.

The number of official publications in this country pertaining to insects injurious to our crops is so large,
several of the more distinctive insects having special treatises devoted to them, that I have thought it best not to
treat of them here further than was necessary to enable the reader to understand the general bearings of the subject
anq to assist the farmer to apply the most approved remedies, giving references complete enough to enable any one
desiring to make special inquiries easily to find the most accessible and reliable literature relating to each species.
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